
KOREAN PATENT ABSTRACTS(KR) 

Document Code:Bl 

(11) Publication No. 1002689 100000 (44) Publication.Date. 20000718 
(21) Application No. 101 99800 14400 (22) Application Date. 19980422 
(51) IPC Code: G11C 11/22 

(71) Applicant: 

HYUNDAI ELECTRONICS INDUSTRIES CO., LTD. 

(72) Inventor: 
KANG, HEE BOK 

(30) Priority: 

(54) Title of Invention 

NON-VOLATILE FERROELECTRIC MEMORY DEVICE 



(57) Abstract: 

PURPOSE: A non-volatile ferroelectric memory device is provided to control input/output 
timing of data to/from a memory cell and a chip enable signal by detecting the change of X, 
Y and Z addresses fed externally and using the detected address change. 

CONSTITUTION: A multiplicity of cell array parts is formed in vertical and horizontal 
directions. Split wordline driving parts are formed between the cell array parts positioned at 
the horizontal direction and share cell array parts placed adjacent in the vertical direction. 
Core parts are formed between the cell array parts positioned in the vertical direction and 
shares cell array parts placed adjacent in the horizontal direction. A local control signal 
generating part generates a control signal for controlling each of the core parts and each of 
the split wordline driving parts. The cell array parts include bitlines formed in a horizontal 
direction, bitbarlines formed in one side of each of the bitlines, the first split wordlines 
formed in a direction intersecting with the bitlines, the second split wordlines formed in one 
side of each of the first split wordlines, and memory cells formed between the first split 
wordlines and the second split wordlines. The core parts include a sense AMPs coupled with 
input/output terminals of each of the bitlines and the bitbarlines, an input/output control part 
that generates a control signal for controlling the input/output of each of the sense AMPs, a 
column control part that generates a control signal for controlling the sense AMPs and the 
input/output control part, and. a pull-down and equalizer part pulls down the bitlines and the 
bitbarlines and receives a control signal by equalizing them. 
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mgoi ^oftr j/m g j mot 31 BBHJI£ 

s tss ui«b« a^aai oiisaioii ae mm m$\o\m. &°im M§mx\ as uiwvg a 

sa»i Diiedi^xfOii 5*e 3301 p. 

a»*(o S gj-EHI 3! 2* £»3 SOI A^g£J^ DRAM(Dynamic Random Access Memory)3E°J cj| 01 EH 

xHEl g>H 2^°J 0FFA|0il£ QIOIEUt S?£J^ 383X11 OilSEI ^, FRAM(Ferroelectr ic Random 

Access Memory)0| »AHCH D\™ ±X[£. ^m^JL 21Q . 

FRAMB DRAM^f 301 rfcttS 5HHHAIEHM 0IS8H1 3HIIHAIEH2] MSslMH S83XIIB 

Mgsni. a^sxusi ^«e» & s e = B oisstoi s^iifl hi* annas chioieh^ xisixixi at 
^isim oi }|ch' ^x^oip. 

£ 1 (a)fe sysje! assaia si^eiieiai^ fn g uau ^gsoin. e 1 (b)t ayaie! a^a 

XII 0ilSE|2| B?| 3H HH A I EH ^SEOIP. 

~. £ 1 (a)S| 6I±HI£IAI± '^H0||/d» V0I. 3JI0II Hi 6H g^OI a?ilM X-il >l 6H E 

2| ^XH^ 2J6KOI ±B£IXI 3H2 gSSId.a «EH)« 8XI8H2 2!^ 51 » 4* aD. 01 d.a gEH« 2* 

^ 1 ,02^ CMSAI31 D\™ ±X\£ §gsf 5J0IP. 

^, £ 1 (b)OilAH kE KNode 1)011 gf(+)2| 8&1 #EH3* £ 1 (A) CHI AH c ^EHOIH. H * SS 

M 3^X1 &EH3I- 6JI £\D\\ £P. QUI B^CHS ^E 1011 S(-)2| a^M IH8*e d2| ^ EH Oil AH f£| 

^ehs oi s smi sq. nan ee i chi seta :»ani a°j ^ehs £in pai ee ioii gfsr a 

Em b2| ^EHS c°J #EHS 9P. 

1^, 5HHHA1EH & Oil 3fiK)l 2J01E a2f dS| 2!§9 6fEHS QIOIH31 ?I^S]^ 3S0IP. SI^EilEIAI^ 
c. d «EH^ teBI a T2I &EH0I3. a, f tea a M 0"S| SP . 

3EIH 3H EH A| EH Oil XHSS Gil 01 EH g-JOiLflb ggog^ d nHH A|3| ^ «fg§ 01 g 6^ 01 3H EH A| 

EH CHI 73 98 PI 01 EH S HOIfcBO. 

§BH°j ^1^^ ^1^ S SJ Sa^lWIAI ^y^S a^Uf CHI&J ^ OiaiOKMain Cell Array)CHIAH SB 
M OlgS^OI Ql 01 EH M g-ICHLH^I 6H (Sense Amp I if ier)M Olgof^ 5 01 P. 

^Sxil }|^ ^«CHI^ 1 0 ^^°J ^^^Xl 2E ^EHB OlgohOI ^1^ UIM^eJOII S8tl ^ 

^af^i so. 

EEfPAi CHI a S2J blM^oi go^ ^(reference cell)2J tilM^oj ^^^^^f UIH^o^ 

MH Oil Si SSI HOIWI 4- SAP. 

2-JOIfcH PIOIEHfe as MfOie(Cycle)0ilAH PA| ^ 3| ( rewr i te) dm EfJUgl Gil 01 EH M ^8^1 SP. 481 

gen ^i^oiiah^ ^i^ &°>m ggsf^i ^^;h^ s^axii ^j^^h sj^ ^i^ 

a. chi ei oiieai «v cnaioicHi °ioiah2] chi ^ chi xh§8 ghoiehm axisioi ^^s^ ajaohh^ oHia 

019101 SJ^ }|^Oii BB 3S0IP. 

^^^h°j a^axii ^ie ^ ^^^f £j^qi 1^^ ^ eh oi pe ^s o^^ semdi &p. 
oioK £2i ^^s^oi eai ^is°i a^axii dusbi^xwi E^moj ^sb^ pea ap. 

E 2^ eeH2J 2T/-2C 9929 CHISe.1 tf 0151101 ^aSEOIQ. 

eEH°l 2T/2C 2J^a*HI DilHSI (d| ^P^S B« fl|2| ^?^0| 2^H2J M^IXI^EH2f 2^H£j ^H EH A| EH S 
^IP. 

^, ei^M ^ gmo^ ^^^H2| ?-IEpoj(W/L)0| g^£l^, 2| ?4H^oj(W/L) AfOIOHl^ 

?-IE^oj5l SS8^| ^^^HHj M3I0IM &°l(P\a\e Line. P/L)OI S^^P. 2| ?-JHdfo](W/L) §y 

MaiOlM po](P/L)a 4=^^ «fgog e_^g ^^;H2I bl (B„n .B_n+1 , - )3J bl^bf 

£fffl(BB_n.8B_n+1.-»)jnH8JOI g^SP. HBII2 B?l Oil 2 El ^(21)M ^^6^ 20W M^XI>iEH(T1 T2) 
9\ >ilOIM a^S g§2§ 6fUHJ ?-IE^oj(W/L)OH| 2^3^, ^>0| ^ e^j|^ £ ^ 2 

SJS§! bIM poj(B_n)a dl^df^oj (BB_n)Oil 2§£JD1 . ^ ^^X|^EH°J Eeil2j a^S 2JW 
5HIIHAIEH2J X1I 1 a^BI 2192 2^H°J 9H HH A| EH £| ±2± a^S 2! S & M^ilOlM £*°i(P/L) 

oil aaap. 

012^ as een2j 2T/2C a^sxn oiisai ^hj ?§ug ai e^B aii ap. 

g£H2l 2T/2C a^S^I Olieai ^S UilH aoi at "1" E^ "0"S ^l^(wr ite)Sf^ aiS(read)& 



36-2 



I 



§^^^10-0268910 



^.£3 (a)2* SOL EfOI^ 2EA|^ 2J¥0HAH S(Chip) 2JCHI0IM fc!fiB! CSBpad&JftP* a 8»OrOIIAI " 

£OIEIOi eiOilOlM as. BAIOII EFOi^ °!0IIOIM £J]l(WEBpad)& "8^01" OilAH gj-oig 

3* gAIOIl :i^6[2Xf6fb S^l a Oil (IF Ef dlMdhS! ^ bl^b>Eh°J01l "8*01" ^ UL~ 
gJ ■»0l'6!fi« 6!3fBD. 

□ aiH CHE 31^2] 025101 Al^aCH goj °jEdfO]01l^ " " Oil AH "StOrS ^OlofOI fl'OI £ 

^a. 3Ei:n wEaaoi "shore sxism si^ piziouh shs m^ioim e*e!(P/L)«ifc ^ais ^§ 
pi^si M mor tifta U9 -s^" <i'^^f sip^d. 

5. £3 K "re PI^SPI ^6HAH b|eae!(B-n)OII "SW^ftM. UIStJt£t&!(BB-n)OII "S^" dll 
e!3t8J3. ^3 2i "0"g PI^8hP| WtRM bl §2(2! (B-n)OII bl *= bhEh°J (BB-n ) Oil -8*01 

s§ eiPFSFs ao. oia »s ^goii sish a -r se*= -o"oi pi^sck 

fill Oil XI 9 3 QIOIEIB HOI UP I 9| e gst£ Oia'BO. 

£ 3 (b)» 201. CSBpadd^iPl- "8* 01" Oil Al "S^'S 21 Oil 01 M£i 12 . EhOI^ 2J0II0IM ^^(WEBpad)PF " 
S^"0ilAH "ohOI"^ aiOIS^ ELF0|E(write)2H^ BUH S PI (read) UBfcSCK 

□ am. 6HS ?-iE^eioi <meh£]pi 2oii biMdrei^ oinEhoixn >jmoii 216H ^^(vss)^ es?iPf 

BD. 

aasss mE9\m aset a§, oiEai^e aasam ci^s^ oiEai^oii 2joH shs ?4EEhpjoii M 
s*"ou/h -ews <yftp r aioiaoi shs mi asi»a. 

<y^s ^o, s^joim BFOjoii "8foi"ai^m eiP^moi biM^oj £i= biMbf^eisj c-ii oi E-i e nmiAi^ia. 
^. 2* "roi Pi^aoi 2iDa biMafoioii aaa phiihaie^ c-iioiEiPh nuns a at "0"oi pi 

ms\CH SiDS b|Mbr£h2J0ll PHHHAIEH2J GHOIEiPl- IUjIIS 20ID. 

012} 201 biMdfoi cc^ biMdhEh2i e oie ^21 oiioiEiPh miiisiEUoii mz\ ag si^ 

eheiai^ ^^£j ^aioii oj 6H AH ^ urn &m ^shPii Ba. 

CUEUH dlMEh°" §y bl^bh^oje e6H #^£l^ Oil 01 EH S fll^HHPJ *H^6h:HI 32 £^ a "1" E^ 

0|2r SOI ^D^^HPF MIS El tfSI QIOlEi* g = 6f01 ^Oil^ ^EHHI QIOIEiS ^^6F010t 6FH 

S 3HS ?-JE£}OjOII "6rOI M M 21D[& & EH Oil AH M3I0IM "6hOI"0l|AH bl AI^JD. 

0|2f g£H2| S^^xHI [}||2£|^P:rOII SiOiAH^ Q§I ^X-jlSOl 2^2iCK 

XIH. 2^ OFFAIOIIE QIOIEHPF S§BCIb §g0| 2iM0il£ *?8H1 gSH^ FRAMOI!^ fl| M^IOIM a 

ei« ^se^ ^asKsot 6fh^ 91 01 of^oi aasm. noii mm g§ ^ai ^ssfoi ^aoii 

ah «£|8m. 

MKH. s£Hj MdlOl^ ^oig o|g6FOiO^ 6^H^ Ql 01 El SI fflPI. ^Pl S^OII/d MdlOlM ^SiOII 

m ^ii ssmoio^ sf°^ pi^ ^x^ah2j ae^oi Hoiaa. 

«M. §eH2| Sffaa CHISBI AH^g 2= ii a midlCHCBarr ierJXHSPI- XilAiaxi 8122 

em watt ^ au. 

L ^i. Oil AH ^X-ilB ^EPI^ 5E Ql 01^^ &^&Xl\°tm ^El^ S^Oil ^2 ggmfe PI 

^01 0IS6rPI CCH^Oii PHHHAIEiS ^£1= Pie E^ MEI ^dl^ ^ Oil 5| S 4- § 

»2| DRAMS Q QSIOI 9i XI Pil SO. 

□ >d«H, ^H^2JHf B9l0IM»a0l ^H^^E^ 2§13E5 Slf^t^ S»SS(Path)2| x\0\^ 
oish SMMOI MP^afEK 

S °a^8 OI2f gEH PISSI FRAM^i ^XilSS 6H^6^P| ol- CM °imm 52^, « MBilOl^ 

EF2JM ^^mil Sfb bl^i^^ ^^SX-II OilSEI^XfM Xilgm^QI □ s^oi 2iD. 

at s si % 

0121 gg6hPI ?joh s ^goj h|^«^ ^°Sii| Oil S El 4:1^ ^SSS ^ ^5! H o f 82S 

^4-^21 ^ OiailOI^M: ^Pl m OiaiOI¥ AhOI AhOI CHI S^SOi ^S^i,^^ oig 

ff fll OiaiOI¥M g^6^ ?-JE^oi ^§ ¥i ; A^j ^^«h^o| tt ch^,o| «oj AhOI AhOI Oil 

£|Oi ^5|gg£g ^ CHBilOI¥M g^oh^ 30i^M: 2J^0ilAH °'^£J^ Y-CHE2il^£| ^11 CHI 

CLfEf ^Pl 2| 30i^M » r^M^ ?-IE^oj ^e^M HIOJ6M ?| & XilOiAJsM 0^8^ HI 01 fc! ft 

°a^¥i s&moi ?S9C[. 

DEII2 ^4^^H2J blM^ei^^ ^P| 2* blMEfei°i ^^011 ^^^H2J bl^bhE[2JM. ^Pl bIMEf 

eiOil JHxhSfe ^<OH£J HI 1. HI 2 ^M^l ?JEEFe-MB. ^Pl ^ til§£fO|iB Rx\ 

o\tz ^Pl HI 1 ±M5! ?-] E EF o i Hf HI 2 ^M*! ?-IE^oj Aj-OI Oil ^4^^H°J CHI S dl ^'g Ol^Oi^J 

uiwtts asaai oiieEi^oii Hicn^jft ^^¥hj e^cm °[chah . sejoiioie^j^Pf 

£IOi 91^ & EH Oil AH EfOI^SESJ §^ Y-OiHdl^^ £^ X .Z-CH E £il ^ °! 01 ^516^ A| g Oil AH Y-AT06J 
ft SE^ X.Z-ATD^iftP^ 8^I6JEHS £101 £12 HI 1 «££ja(SWL1)0ll 2JP^£J^ t!fta HI 2 

^ ?IEEfoi(SWL2)0il ejPh£l^ ^IftPh S ^ fef EH 2J SFOI^EHa ^Z! SE^ oh 01^ EH 2} S^&EHPJ =? 

2.KHIAI OilSEI ^Oil ie. 3EI^3 ^P| HI 1. HI 2 r^M^ ?-IEEf9J0il o]Ph£l^ <i'^Ph 2^ 6hOI9J 
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^bouh ousai fijoii s^ 1 om aioi^a^ afoi^s^M ^ssm. aiE£E2i g^, e>oim boji 

0\W±ls.m S*OI&>EHS SOI of 01 Y-0JE2il±B E^ X.Z-CHE£il^B2J BSIOil 2JSH S£t: X.Z- 

ATD^sPr SrOI&BPf 21CHE HI 1 ^S^i 91 E E>B (SWLD3I HI 2 ^§5! « EEfB (SWL2)0I blS^al 
EHM 31^ 8XlofE^ Y-CHEai^: Efe X.Z-CHEai^ SSfS^ AISOilAH *y^£»HOil £Hxl9 Ql 01 

oi6K a a«£i uiwatg a«aai oiisai^s ess S28k>i ggs r :>is ea. 

E 4^ B &S2I dlSl^g 88aai OilS£l±XK)ll CD Sf aai BB8HHI UE}fc« M^EOIP. 

a ^§21 SSSXII DIIEai ±X\9\ Chipg 3JI ?-!EErB (Spl i t Word Une)S ^i^b ^M5d 

?-JEEfB ?§^(SWL Or iver)(41)». QIOIEH* HS»5I flff OiSilOI¥(Cell Array(42))2K QIOIEHS 
<3!«8^l ?|» £j±^E dl^dfoje 2§l§fe blgae! ^§1 P^S S»8H2 £!zr 

3CH^(Core)(43)^ ?^9Q[. 

013IAH, fl| Oi£ilOI¥(42)^ mUSI ^M^l SIEEIB ?S¥(41)« §^'21 £f8^?0il 2f2* 0Ha£J2. 3 
CH¥(43)^ 2* *J Oi3IO|^(42)2J ^g£g *J Oi5ilOI¥(42) AhOI AhOl CM! bH»SC». 

HdlH, 30i^M ^^8rn 21 ti!£B = fc bl M^PJ^j 4= B^ ^SOi dl^B^ 6HS dlMb^rB 
Oil 2*2* 

0|2f «0| B « Oi^ilOI^M S CH & All 81 ^S6[S Dii} SQf. 

e 5^ a aasi bi?i^ asaai oiieai^xfoii cue b?i«2| ^^eoih e 6g ^40H2j b^ius 

OilEEl ^ CHfllOlM EAI8F21D. 

BH. E 50il EAIB b r 2f SOI, a USON CftS blflttg 88aai EHISai^XWI COE BASIS blMEF 
B(Bit_n) SJ blMbfaFB(BitB_n). bl MdfPJ (Bi t_n) ^ bl e bfdrB (Bi tB_n)OII i2»8*te SSES 

ISi! HI 1 ?-JE£fB(Spl it Word Line)(SWL1) ^ xfll 2 ^M^! ?-! EEFB (SWL2) . SWL 1 0il JIOIM^ 

B^SJfe HI 1 M2!XI^EH(T1), SJ^a^OI HI 1 M2!XI^EH(T1)2f OB H^a^S SWL 2 CHI B 

SHfe HI 1 SSSS 5H HHA| EH (FC1 ) , SWL 2 CHI >j|0l^9f B^£J^ HI 2 XI ^ EH (T2) , S^S^OI HI 2 
^2!XI^EH(T2)2f OB i^S^ ^>0| SWL 1 0il B^£J^ HI 2 S^2HI 5i HH A| E\ (FC2)S 

E 52J ^^Oil 9iOik\. IteJEECHIAH SWL12f SWL2^f 8fOI(high)^ S^Oil^ QIOIEf "0"3J 

d|E^g!(Bit_n)j» blMbfEfB(BitB_n)e e6H 2f2| HI 1 SffSa EH A| Ei (FC1 )2[ HI 2 888 
»l 5HEHA|Ei(FC2)0il XHSffD. 

3EIII g^|(read)EE01|AH^ HI 1 aSSfll ?inHA|Ei(FC1)2f HI 2 a«aai ^IIHA|EH(FC2)0II HSS Oil 
OIEI "0"^ b|MEfB(Bit_n)Oil GtE\H\ £JH, QIOIEf bl S brErB (Bi tB_n)Oil ^EMI SQL 

opiA-i, hi 1 asaai ^dhaiekfcdoii qioib m o"oi hi 2 asaai ^iihaieh(fc2)oh qioiq b i h oi oi 

01 XHSEJCH 2iEB. bl^EfB2J bl^bhEFB2J S^^^^SQ ^OfaCf. 

^, HI 2 £>^a*ll 3iHHA|EI(FC2)0il QIOIEf "1"0I MSSOI S*. QIOIEf'T'OI ai0IEI n 0"E^ bffl 

BAH a^^^ 2 blMbfEfBE^ B^£JCH Ei E a^^^S ^E3PI ffH^OICL 

nfErAH. QIOlEi " 1 " Oil AH CHI Ol EH ,, 0 ,, E^2J g^nfiPf a Oi U HI 2 988 81 5i IN A| EH (FC2)0il 
HiH§, h (restore)SD. 

Oia HI 1 882x1 ^DHAIEKFCDOII CHI 01 EH " 1 " 01 HSBOi 2i^2. HI 2 882xHI 

5H HHAI EH (FC2) Oil Ql 01 EH "0"OI XHSSOi %LW 3^. ^^1 SWL1.SWL25f 8fOI^ ffH HI 1 88axil 3H 

HHAIEUFCDOII T2g XHSEIHB QIOIEH^f uaaO. 

OUIAH, HI 1 BSSa ^HlIHA|EH(FC1)2f HI 2 88axHI 3H HH A| EH (FC2)0il HHUS QIOIEH 'Ti XHXHS 6H ' 
30I 6H AH ^ □§]]} EfOl^^^^f ^E8rD. 

hi 1 asaai ^nnAiEH(Fci)oii^ qioieh u roi. hi 2 asaai 3H iih ai eh (fc2)chi ^ chi oi eh "coi xh 
saoi °±m hi 1 asaai ^dhaiekfcdoii qioieh u vm xhxhsoh^^i ?i6hah^ swlichi 8f 

OKhighJdsfi B^fSrH, SWL20ilfe ^^(low)^^M 8!PfffO. 

DQEfAH, bl^EfB(Bit_n)Oil *J£! QIOIEH " 1 " 8 SWLIOil 2| 6H £-££JOi HI 1 M 2! XI ^ EH (T1 )S BoW 

HI 1 88aai 3HflHAIEH(FC1)2J ^»#a^Oil B^r£JH, 31 EH §j ^( reference)^ ffi 8^ BQi^ a^(^. 

swL20ii B^e a^joii^ ^^a^oi B^faoi ^2f^E^ hi 1 asaai ^dhaiekfcdoii qioiei " 1 " m 

XHXHS6HS 2iP. 

E°h. hi 1 asaai ^hhaiekfcdoii qioieh H o u m. hi 2 asaai 3HnHAiEH(FC2)0ii qioieh'toi xh§ 

£JCH SiS S?, HI 2 883 HI 5H EH Al EH (FC2)0il QIOIEH'T'S HiXHSSr^l ^ioHAH^ SWL 1 CHI ^ ^8 

dtl 21D\8\H, SWL20il^ 8fOI<^sS °11\§}U . 

^, bl^bhEfB2f QIOIEH'TOI SWL22J 8fOI6jsOil 2j 6H ^-^SOi 91^ HI 2 ^ XI ^EH (T2)« §6H HI 

2 882 ai 3HHHA|EH(FC2)2| ^'^a^Oil B^fSII SWLIOil B^9 a^Oil^ ^82^01 B^f£JCH 

^m^E^ hi 2 asaai ^h hh ai eh (fc2)chi qioiehtm xhhssd. 

01 a aOI. t-I^Kwr ite)SE0ilAH2J e^^lEIM QIOIEH 'T2J § 5| Oil AH E ii'SlXI 5|§g °[ 



^, HI 1 a»aai ^ uH A| EH (FC1 )01l QIOIEH "Vm JASB^l ?i oH AH b SWLICHI^ SWI^e 2}3\S\H, 
SWL20il^ ^8<U^M B^f^a. 

nam hi 2 88aai 3h oh ai eh (fc2)oii qioieh'T'^ n&wn ?I6hah^ swLioii a^am. 
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SWL20il£r oFOi^Sl °J^6f2 EID. 

. E 6CHI EAI9 b»2f &0I. ^40H°I tilM£*°J(B_n. B.n+1. -)S S2|S| blM^ojIU ^40H2J HI 
1 ?-!E£rei(SWL1_n, SWL1_n+1. SWL1_n+2. SWL1.n+3. -)0I IQxFS^ 2[ XlSOfU B9I«0I 

SQ. 

¥ }H£| ?-JE^oi(swL1. SWL2)§ B ttSSI til$jgjg 2183X11 OilSEISxIOil 2!0l/dfe 5fU 

2J ±M5d ?l = eiOJIOIMAIS 4> SlU. B>£AI * JH2J ^M^l ?-IE^2J(SWL1,SWL2)M maichi 

ejOIIOIMAI^jOt 6!D. 

be. £ b iresi uifivg sssixi oiiedi^ifM ssspi «e m^eoick 

E 7 Oil EAIB bf2} 30I, ^ CHI AH S^S^ X. Y. Z OJEfll^ § X OiE£il^ WMS8Jte X-CH 

E£il^ WIH¥2K71). ^^I X-CHEEil^ bH ffl ^ (71 ) Oil AH g<*£Ji=r HE) CI 3g (Pre-decoding)8f£r 

X-Hdl CI 3LH (X-Pre-Decoder )¥(72)2I . 2J¥0IIAH gJSSHte X. Y. Z OiEeil^ § Z CHE^I^M tHIH§6f 
fc Z-CHE3I^ bHHH¥(73)2f , feOI Z-CHESil^ bH ffl ¥(73)011 AH e^£J = HBiaSSSJfe Z-Hfil 

P3CH(X-Pre-Decoder)¥(74)2f . £J\ X-OiE£il^ tHEi¥(71) * Z-OiEBif^ tH EH ¥(73) Oil AH 0^£l^ 
X-CHEai^ ^ Z-CHEBil^ 6Js°J CHE^I± £!OISS 3§8f01 S§!6^ X.Z-ATD i^¥(75)2f. &3I 
X.Z-ATD i^¥(75)°l 2l¥0IIAH SJSjSte CSBpad £J^8rH ^11 CHI AH power -up BXI 

£SS8r01 X , Z-ATD £J^, CSBpad ^11 K power-up ^Xl £Js01l WE} CHI S ai XHI OH Oil D\ 

B #^5^ g£« III CH d m g^¥(76)2l, 2J¥0ilAH EJ^Q^ X. Y, Z OiEBil^ B Y-CHE£il^ 

M bHMS8*te Y-WEM^ tHIH¥2M77). #31 Y-OiE2il:±: tfl IH ¥ (77)0il AH ±im.m HEIBS8F 

^ Y-MEI P3CH(X-Pre-Decoder)¥(78)2r. &D\ Y-CHEeil^ tti Ei ¥ ( 77 ) Oil AH S^£J^ Y-OiESil^ 6Js 
21 OiEBil^ SOI3S 2^8>01 ftBJStfe Y-ATD i^¥(79)2h #21 g^i* »IOI£!£ »^¥(76)2| £3? 
dl£f #31 Z-HE-I CI 3 CH¥ (74) Oil AH Hdl P3S <Ms2F Y-ATD i^¥(79)2j i^Aigf ^ 

£8} 01 2| OilEEl M^CHI tl^LM tf«6hte £g HI CH *J s tt4B¥(80)3. #31 X-HEl 

CI3CH¥(72) g Z-SSI CI 3 P ¥(74) Oil AH #^3^ H&IP3S9 ^JIl »g8}0| 8H9 Oil E El ^ 
M X-S^M CI 3 CH ¥ (X-Post -decoder ) (81 ) 21 , £D\ X-S^^ CI3CH¥(81)2f £D\ ^.m XHI CH 

^1 ^^¥(80) Oil AH #^£1^ ai^M »«8KX ^ SWL *J M^(83)£| ^ ^M^l ¥§6r^ 
^M^l ^IE£r£J ^§¥(SWL Or i ver )(82)2f , £D\ Y-H£| C|3LH¥(78) H HI Oi £J s. ^^¥(80)2J 

t^^orOj oHS- blMdf2J(Efe blMb^^oi)s Ai^g^ HICH¥(84)2f . ^Ol HICH^ 

5 ^^¥(80)2] m^tl^2} HI0i¥(84)2] l^^orOI ^^g§H(Sense Amp)2| §^ 
2J/S^(I/0)M WICHmfe ^J^:^^ iy gJ/S^ HICH¥(85)2f , 2]¥2J CHI 01 EH bH^2f ^Ol ^J^^H 

§y ^/^^ moi¥(25)S 2JEimiOI^A|5|^| mm &/m^ W± HICH¥(86)e ¥biaf01 ¥^E!CL 

01 ^1 AH XilCH<iilS °a u J¥f #CH ¥xHI^^S ^S8f^ ChMIlf ^CL 

E 8^ »ICHdS ^^¥2J M^¥^EOID. 

6 HI 1 ^AI01|£J fllOI&ifi ^^¥^ 2I¥0IIAH S^£J^ CSBpad^m, X, Z-ATD »4B^<75)£| 
X.Z-ATD AJ§ E^ flr?-l-S e ^OiE CSBpad^ ^11 g>Or XII 1. HI 2 

Si^ bHIH¥(91)2f; &D\ bHffl¥(91)2| l]\ 1 e^l6im2f. HI E^ 6JsM BOJ H 

S^AIOIIb e^OI OI¥OiXIX| S^E^ 8rfe XI S 9 Sf^ll ^ ^>0| li\ 1 §^|AJ^2J EOI^M ^EIS 
6r^ EOI^ X-il>l<M^2f, biM^oj ^2J Oil bd I §21 ^dl mgm W±M e^or^ § 

5| ^ EOI^ ^XI¥(92)2I; ^Ol Xi2^ EOI^ ^ XI ¥(92) Oil AH g^^o^ jjgj ^^0| S3 

M (EH ^>^l EOI^ X-ilXS <M^s S^SrOI ii!^^H2J ojCHIOIS AISM £^6^1 HI 1 2jMS 6J 

a2r, OJCHIOIM AISM ^^mn blM^ei ^ bl^b^^2J g-g (pul l-up)S 5§§f^l ^l^ 

HI 2 2§i ^12}, ?JE^oi ¥§¥(SWL Dr ive)2J S^<m^ §J ^l£f ^§1 d^M ^^6^1 

Wff HI 3 S§§ A J11 §i*8fe HI 1 2iMS¥(33)£f; «3I HI 1 ^MM¥(93)2j HI 3 

tl^m a^SKM 4T3I AM5d SIE^oj ¥§¥2J ^ »S| ^M^! « = BfB! (SWL1 ,SWL2)^ SWL12J D\ 

B HH ^ k 4y 6!S(S1) * SWL22I mg tt«g £iS(S2)2f. a 01 ^js(S1)(S2)2| ttflSf^lZf* 

3PI «B 3IS«^^se! HI 4 ^^MAJ^Sf, ^31 HI 4 2§f^JI2J ?§^^I »«A|& 

^^<y^(P2)g 2^2t «s«8hoi hi 4 &§i^ib ^pi xiasfs^ ai eoi^ 3x1^02)21 eie^ 
tim^ m^oin w±±i^m ^.m hich^s ^^¥(80)^ ^^a^ hi 2 ^mm¥(94)£K s 

m Wffl¥(91)2J HI 1. HI 2 §^|A]^£f MJ\ l]\ 2 S^M¥(94)2| HI 4 2§1 S^8K)1 ^^| 

SWL 12| ai^( S1 )^ ao, SWL2 o| ;|s nfg 6JS(S2)M HI 2J §f E^ Ajs Cl^OilOl 

M A| CSBpad 6JS01I §^I£IE^ 5S18f^l ?l°l HI 5 EMM £J <12h SWL 12] Efg 

6Js(S1)2f ^Jl SWL22I ^|^ EH tf^ <^m(S2)^^ 2J0il0IMS EH Oil AH CSBpad Cl^OilOl 

m as ci^oiioigg zrearoi ^^i swli2j mm 6Js(si)2f ^^i swl22J ^i^ mm til 
m(S2)^ §4^2^ e^ioi rnmxi °\o\\o\m&a\m SSAI^^^I HI 6 

HI 3 2MM¥(95)2f; &D\ HI 3 ^Eg¥(95)2| HI 5. HI 6 S§1 >L'^2f HI 1 

^^M¥(93)2J HI 1. HI 2. HI 3 6J^2f SSS ^ E0IE ^XI¥(92)2J Oil til Sr^sf 

l^M Ej^8r01 £!^£JE2j NMOS ^X^2j OJOIIOIM ^^(SAN) SI PM0S ^Xf2J 2j0il0IM (SAP) 21. Oil 

21 dieaei % tiiMd^ejB ^^sh EE2i nas hbi»xi« ssspi <^^(C3) 
a. oioiioie Aissj »-s(puii-up)8 zmn\= s§i ^is(C4)e g^a^ hi 4 

2MM¥(96)M 5S8F01 ¥^SCf. 

BS. &3I HIOi6J^ ^^¥0ilAH 2l¥2J o. » aj g ( C SBpad A. Z-ATD aj s ^ ni?-J-S S^<^ 

a)^^ e^SSMI EJ^SICm XH2^ §^ S EOI^ ^Xl¥^^ S10IE g^6l e^^P. 

E 9ifr » ^S2] Y-CHESil^ ^slAI g^gH Xi|0]Ai^ ^ah = oj o.^^ ElOI^EOICf. 

E 9011 EAI ti^2l aoi. & 2J0ilOIM^^2i CSBpaddS^ g 2i0ilOIM 51 M §6H 2J¥0ilAH ej^FSD. 

0\D\ AH. 4' 2J0il0IMAjg^ ^^^EHS £1 OilOl B^ERS 6PI ttH^Oil CSBpad^^P^ 8^1 (high) Oil AH 

^^dow)^ £!oi^ mi\ eioiioia^EH^ 
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AH^S g^ie^OlU *±D\^m ^o\D\ ^oWM^ ^EA| 6fOI^EH^°J dl S£ Sf (di sable)9| £}0I Q^P 
SCI. 

£ 9 Oil EAI£] Sis xj^s} SWL18 BSoPI «ff £^ XilCHdS ^^^(80) Oil B^Hte XIIOJai 
^ »«^(76)2| i^^tOQ. S2E SWL2S » £86131 «ff £S XilOi^S 1^^(80)011 °J^£Jiz: g£ 
m MO\£im i^¥(76)2| S^dSOIQ. 

^. SWLIHf SWL20i! tt€L±= CHI S ai £ Oi 511012] £^(ROW)S§JO£ 2J^FS^ dsOlES E 2 Oil 

fe EAIEIXI StSCf. 

r^M^I ?-IE£f2] ^§^(82)0ilAH ^ OiEEil^ CO Q1 (Row Adder ss Decoder)2j ±1^2} PS1 SI PS2:>> S 
£aOi ^M^! ?-IEE12J ^idiej SWL1^s2l SWL2<^S KSCh 

£ 9^ g£g XHIOi^ »«^2| £Jgs* m«SE£MI. 1 1 CHI AH ^ EH t15^Z}£^ »»SK)J 2J 

CSBpadd^ M?Z>2| Al^gOilAH t153> Al^a^l OIHWMfc low)4f EH£ W^aiL t15^ZJO! 

AISfHH 6r0l(high)^EH^ bl&gsfSCm ^§6^. 

B». E^OilAH E UEiy Ut2t »OI. M^ZHHI/dfc CSBpad<M^» 61-01 (hi gh) CHI AH £*?(low)£ 2JCHI0IM 
AI^JCK 

01 CLH , X, Y, Z-CHE Bilker t10IS2| &EH> 3l^r SXI8HI. t70l A|5fHfe Al § Oil AH Y-OiEdl^^ SOI 
3£ OldHOil Y-ATD<US^ t70ilAH ^EH t8=?2}7)\X\ o\0\&BD\ SDK 

^. Y-ATO^l^^ Y-0iE3|^2J £51« &XI8h« 1 7 Oil AH t8^^e^, 32.112 1 1 1 0il AH t12?Z>SB*0ll 2|2| 
moi&EHSJ eCK 

nam Y-oiEeii^:n tnoi Ai^st aisoiiah mo\m m Y-ATo^m^ tnouAH^e ti2^2*»m moi& 
EHPh so. 

1 1 oi a asm t2^efoi Ai^aa. si. S2£is:>i e^ 6ioi(high)&EiPt atai ouiah. si^js^ t3^p 
awxi stoigEHS $?xi8m. t4^^oiun^ sa. 

OIOH, S2<^m^ t30ilAH¥EH t4?2ISE.K)ll 610I&EHM SXI6MI @Ck 

CM ^ I AH . S1.S2£!^fe ±M5d ?-IEaf2J2J SWUm SWL2£J^2| UlSUfgS SSSffeGII A1§9CL 

3 dlH C4fc!£(»B XII CH^ Oil AH ndlCISSS Y-OiE£ll^2F Bgate C4N£Js:2J 0||ai£!^)fe t4^h Al^l 
a^ A| S 01] AH 0122] ^ ^ ^ EH Oil AH 6hOI^EH^ SOiaOi CSBpad^Jf U^OilOIMa^ A|§(t15 

^ Ai^a^i oi2)oiiAH dai £?aas soisd. 

C4>jm^ CHI ei *|2| bIMdreJ * b|Mti1df°]2j 5§6f2, bISahei 2f £U^£^2| 

oj ai^^^S 3&^&CK 

[TidhAH. t4^eiCHI AH XU^^oy Oijoi^oj H|e^oi^ QIV OV El Z\o] ?}2\ 6imS^0l }^6^l SD. 
P2d^(^M?d ?-J£dF°'0il ei^Fa^ PS1^s£h PS2<msM 5S6[b OUbl^lS)^ S1, S2£i^^ ShOI^EH 

s a^ t2^^oi Ai^ta^r ai § chi ah s^i^ehs soiaoi t6^F Aisrafe ai son ah cfai ^^^eh^ a 

Ol^Cf. 

^. S1,S2<M^^F §^*<oi Ai§i »^Sffe ^P^oj 1 2 Oil AH tS^Z! AhOj CHI oFOI^EHS ^X|8ffe tl^L^m 

oi ^z.^ei <ii^^^ si.s2£"^°i s^^ej dii ^ohsfxi ^m£^ ti^oio. 

C36J^(di^^H2J ^'^^ kEI 01 S £hOI S AI 5| C3_C^i^°] Qj|d|AJs)£r 1 1^P2i^hXlfe OlS^EHeJ 
oFOI(high)^EH» ^X\6[C[D\ t2J\ Al^a^ AIS01IAH ^^^EH^ SOISCK 3£I3 CSBpad^^^f t\± 
OilOiea^ A| S Oil AH CfAl ShOlfefEHS SOI^Cf. 

m\n $M±im.(&i± < gE. ai Q/mm xnoi^(85)°i ^^°o H °i m^ai^pi 9\m ene^^ ^p^e m^xi 

^lEHM X^ICHol^ 6]^oj SAN_C<M <1M °^^l ?i6H 01lbl6Js)fe t2^ZfX3FX|^ 0IS^EH°i S^^EHM ^ 
XI8fCPF t3^^ Al^afe Al S CHI AH SJOI^EHS £0133 CSBpaddS^f CI^OilOIMa^ AISOilAH ^^^EH 
£ aiOISQ. 

SAP6i^(^±^H S EJ/S^ XilCH^(85)2| ^J^^^S B^M3\D\ 9\oW Hl£^ ^ ^ XI ^ EH M Xil 

CH6^ ^2°] SAP_P6Js2] 0llbl6IS)fe ^Pl SAN<Ms£f £s^Ch ^ . t2^Z!^X|^ OI2^EHe> 

SFOI^EHM ^X\o\C\D\ i3D\ Al^a^ Al SOil AH ^^Eii^ SOia3 CSBpad^^^l CI^OilOIMa^ A| § 
Oil AH 8J0I«EHS SOISa. 

£ 10a £ 8 Oil CLfB X.Z-Oi£5il^ £*}A| XilCHdS IlfgEOID. 

£ 10011 £A|^ X.Z-Oi£fiil^ ^IIAI l]\ Oi d s ^^¥£J £i ^ £ 92] Y-CHEfiil^ £ 

»ai n^i£2f SAfsm. 

BXI . £ 9011 AH 2f ^01. Y-Oi£Bil^ ^^AlOil^ Y-OiEail^^^ ^2} 6^ Algoj t7JU t 140ilAH^ Y-ATD^I 

mOI^EHS a^ «^0il X.2-CHEail^^f S^Oil^ £ 1001l £A|^ b ^ ^Ol , X.Z-ATDdS 
8fOI6fEHS aa. 

3£I3. C4>i!M^ t3?a»J»fc £^^EHM ^XI6fCf9|- t4^[ Al^a^ A| g Oil AH 0122] £^^EH0ilAH 6f 
01^ EH 21 <m^^l sip 

□ Ell} X.Z-ATD<Ma^ SfOI^EHS S^l OIS7)fXI SIOt^EHS ^XISFCPf t70l Al^ia^ SOilAH ^^^EH 
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0121 ^01 , X.Z-OiEai^S! £s*8*e X.Z-ATD^Js^ B^W MOitim. W«^2| Ej^ °e CSBpad^sSI 

sn m&s\o\ Aiggci. 

m£f aoi. X.Z-ATD^ili^ t7Hf 1 14011 AH xHg 8*01 ^EH2| =??}0\ SJHma □ ?ag2! CSBpad*' 
8J0I«EHS B 5 ^01 gSB HlOjdJS B«¥(76)^ °J^6MI SO. 

ttia/d. 3£B XII Old ft ttg¥(76)0IIAI 2^ m^tl^J\ DAI S CH 8H3 X.Z-CHEBil^ § 
#aSjo S ^ Ail ^( Access 

SB. £ 118 B ^ V S°J tJIflttg Ml 2 BIS XI Oil OS HOUJfi tt»¥(LCPG: Local 
Control Pulse Generator )¥°| ^AHI^&EOIQ. 

e chi tag m ch ^ m s**S¥fe ess hi ch ^ m h*«w(76)2| s^^issf. y-atd^^£[ . z-h 
aici^cH¥(74)2j m^M^m ssswoi ±m%. « = ^§¥¥(82). a^sss x a/a^j 
hioj^(85). mm nioi¥(84m HioiAjftM a^etci. 

£ 11011 EAI£ S1.S2.P2.C3.C4, SAN. SAPtiiS^ ^}| il^ XII 01 6! ft *«^(76)S| »Sj£!S0III. 
Y-ATD^^^ d*2f SOI. Y-CHEai^ SOISiM CLH *»8Jfc OIE^I^ £01 a*£!ftOia. 

3£.|H WEBpad^s^ ^01^ °J0il0IM HHE2J £!ftSM|. £101 M SEAL S^#EH« »«»«EHS §HJ 

E 11011 EAI@ B XIIOi£!ft 3^1 tfl^gjH ^ HI0i¥(85)^ 8JS*ate £1 

51 °!fi01 LH^ XHI 1 fe£ISJ£¥(100)2K HICH¥(100)S EJ^S^r d^S 21WO\ LHfe Hi 2 

SJS^dODa. ^15! SEEie! ^§¥(82)^ <^1lS aSOl LHfe HI 3 £:£IUS¥(102)^ =? 

HI 1 fe£lsi^¥(100)^ BS_T , BSB_T , BS_B. BSB.B^^M M8Fte HI 1 3 ¥( 100a)2f . SAP_C. 
SAN_Ct!i]^M m^5\t: HI 2 B£ia&W( 100b)». C3_CdftS S^6^ HI 3 2d¥( 100c)M SS» 
□ . 

□ £!H HI 3 £r£l£J^¥(102)^ PS2£I^M m^o\^ HI 4 fc£ia&h¥< 102a)2K PSI^sS g^8^ HI 5 
^£l2d¥(102b)S SBffD. 

0|2f ZfOI ^ii HI Oi ft ^¥H] ^£JM £D QM\ ol tt98tB Lfii 

Z-Add1,Z-Add2. Z-Add3, 3£IH Z-Add4^^M fe£|°j&8|-fe HI 1 £r£IPid¥( 100a)fe Z-Add1 .Z-Add2£J ft 
M fc£IBi*8lfe HI 1 fcSEJIOIMCNANDI). Z-Add3. Z-Add4<^^M fc£IS&8hfe HI 1 tHEIHIOl M (NAND2) . 
&3| HI 1, HI 2 yiH^I0|M(NAND1)(NAND2)HJ S^5£!ft« teaiBdSlfe HI 3 fcHEMIOI M(NAND3) . &D\ 
HI 1 tH£^IOI^(NAND1)2] i^^Jsl &*SA|3lfe HI 1 °J tH EH ( INV1 ) . £>0| HI 1 PJ tH EH ( I NV1 ) 2\ m^tt 
11 H>SAI5|^ HI 2 2J tH EH ( I NV2) . HI 2 a E^il 01 M (NAN02)2J #^<M^e ^2A|3I^ HI 3 £JW 

EKINV3). HI 3 £!WEH(INV3)°I m^tl^M ^SA|9lfe HI 4 £1 bH EH ( INV4)S S»ffCh 

OjPIAH. ^Ol HI 1 eiBHEH(INV1)£| &D\ ^'^^^ ^ ^/^^ HICH¥(85)2J S^6il(BS_T) 

D\ an, HI 2 °!mEH(INV2)2J i^tllE ^^| dU^^H » £J/#^ HIOI¥(85)°i 

gJ^6IS(BSB_T)d^^ SQL 

a^^| >mi^ohh §y gj/^^ HICH¥(85)£J EJ^^s^ A^ga^ BS_TA|s£f BSB_T<M^^ Q0\ >mi^ore ^ 
HI CH^ (85) Oil AH ^^°^H2J Sf^Bi m CHI oj ^ M^£J d|Mdf°J ^ dl^d^fojM <^^^2 
^ ^MMdl^ MgH^DI^ TilOI^S HI 01 6^1 HICHdl^OICK 

m\H &D\ HI 3 ojbHEH( INV3)2J l^dl ^ HI 4 21 bH EH ( INV4)2| ^ll^^H ^ oi/g 

^ HICH¥(85)2J SEQB ^J^^S^ AJgElfcCII. HI 3 8J W EH ( INV3)2I m^tim^ BS_B±}Z>D\ Si 

H f HI 4 ojtHEH(INV4)5| i^^Sb BSB_B^j S ^f- SO. 

CM ^1 AH . BS_BAJ12f BSB„B^J^^ ^1 DiieJ ^ M^^l dl^^ojUl dlM^^eiM dl^^H^I 

EhOII a^AI^I^ ^ ^HHJ M^j^OI^ >H0!MM HICK 6^ XHI OH <^J S 3D. 

01 OH , &D\ HI 3 tHH^I0|M(NAND3)°J §^^12} XII 01 6! fi B»^(76)0||/H ^^3^ SAP, SAN^i 

II fedlS^SKM #1±<£R » HICH¥(85)°J Ei^^lS EffiOl LH^ HI 2 te£ia^¥(100b)fc 

SAP>ils2f HI 3 yjE^I0l^(NAND3)2J ajU ^£|^m 6 ^ HI 4 tli£>ilOI^(NAND4) , «3| HI 

4 yiE>ilO|E( N AND4)°J m^timm &&MB\*= HI 5 oibHEH(INV5), &D\ SAN^sSI- «5| HI 3 tHE:HIOI 
£(NAND3)2J ^^d^M &h2A|5lfe HI 5 fc« H^l 01 e (NAND5) . ^,^1 HI 5 t«E>ilOI M(NAND5)2J i^dl 
M ^2A|3lb HI 6 eid1EH(INV6)M fiSSO. 

0\D\M. HD\ HI 5 e.'bHEH(INV5)2J S^£»S^ SAP^C<^lls^^ £13. HI 6 2J tH EH ( I NV6 ) S\ i^^Ib 
SAN_C£j^ gp. 

0101. ^.Ol HI 3 tHE3HI0l^(NAND3)2J ^^ai^^I §§g HICH<M^ (76) Oil AH #^£J^ C3<iJlM 

fe£l^^o^ ^Ol g EJ/^^ HIW¥(85)£J ^^^J^^F £Jfe C3_C<^]^M ^^8^ HI 3 fe£l 

S^¥(100c)^ C36isM eiSA|3|^ HI 7 2JbHEH(INV7). ^>^l HI 3 fcfi E ^I0I e (NAND3) 2j §^^22} HI 
7 ojt^EH(INV7)S] e^^i^M ^£12^8^ HI 6 yjE^IOI e (NAND6) . ^f^l HI 6 tfi E^il Ol M (NAND6)2I m 
^SA|3|^ HI 8 2!tHEKlNV8). HI 8 ©j tH EH ( I NV8) e^6JsS ^2AI3I^ HI 9 £JtH 

EH(INV9)M SSBO. 

CM ^l AH . £J\ C3_C<^a^ ^^| dl^^if SI Si/g^ HI 01 ¥(85) Oil AH dl^£^2J3f dlMd^^ojM 
»-QS(Pull-Down)A|9II) MAI CHI 01 H £F0I § A| 91 fc 1-Cfg §J 019 £^01 XH ¥(E£ Oil EAI3XI 
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HI 01 6}^ HlOidS^ EIH. ^40H2| dl^£fO]^ dlMdiE}°JOil g§2§ Mi^D. 

£J\ gSB IWOitls. W^^(76)0\\M g^S^r CAtim., WEBpad^S. HailD HI 3 

yiE>ll0IM(NAND3)2l i^dll te SIB 6*8*01 &g HI 0\ ^ ( 84 ) 2j °J^S(C4N)M °!MOi LH^ HI 2 te 
EIU^(101) = WEBpaddsM ^SAI3lb HI 10 2J ( INV10) . HI 10 21 tH EH ( INV10)2J i^ A Jll ^ 
2A|3|^ HI 11 ojtHEH(INVH). C4£JsS ^2A|3|^ HI 12 21 bH EH ( INV12) . HI 11 2! tH EH ( I NV 1 1 ) 21 

|^A!12I HI 12 o|tiHEH(INV12)2i I^^Jii £rEI2^6^ HI 7 ^!E 3HI 01 e (NAND7) . HI 7 
yiE31IOIM(NAND7)2| e^^^M ^2 A|5I^ HI 13 21 tH EH ( 1NV13) . £D\ HI 3 t« E :HI Ol ^ (NAND3)2| 
AjSl £!2A|5>i^r HI 14 ojWEi(INV14). HI 14 21 bH EH ( INV14)2J §^^12} HI 13 2J tH EH ( I NV 13) 

21 S^AjsM £rEI2^6^ HI 1 inO^IO|£(NOR1). HI 1 inO^IOI ^ (N0R1)2J i^jtl «>2AI3I^ 
HI 15 £jtHEH(INV15). m\H HI 15 2!bHEH( INV15)2J f^6JIi ^£A|9|£r HI 16 21 bH EH ( I NV16)M £ 

CM ^ I AH . HI 2 £r El £1^(101)011 AH #^£J^ C4N£iS^ Y-*EI C|3EH¥(78)0j| AH ^40H2j *E| 

P3gg Y-CHEai^2f i,^£l£r <i]sOICL 

£J\ HI 3 fedlsj^(102)^ HI 4 feEI2^¥(102a)2f HI 5 £EI 2 <^h¥( 102b)£ ^^SCK 

^M^! ?-IEEl£! ^e^(82)^ S^£l^ PS2£JsM °mOi HI 4 £EI 2 102a)^= H1CH6.' 

S s " (76) Oil AH e^£J^ P2>jmM ^2A|3I^ HI 17 2i bH EH ( I NV17) , Y-AT0^S2f C4>i! m ^ HI 10 
2JbH EH ( I NV10)2| f^iJli feBI3£hS^ HI 8 t« E3HI 01 ^(NAND8) . HI 8 tUE^O! ^ (NAND8)2J 
M ^SA|3lb HI 18 £"bHEH(INV18), HI 18 21 bH EH ( INV18)2J §^^11 SigAIZm^ i^lOI A|5M:= ^ 
aiOI^(O). &}| HI 14 2JtHEH(INV14)2| g»£Is2f S2£J^ SI gaiOI¥(0)2| i^^ll ^El£^m~r 
HI 2 ^0^|0I^(N0R2). HI 2 kOf)il 0| e (N0R2)2J g^dl>2} HI 14 £J tH EH ( INV14)2J M^^^M £rEI2 
#6*b HI 3 in0MI0IM(N0R3), 3EIH HI 3 ^0}}|OIM(NOR3)2J ^Ai^e ^2A|5Mi= HI 19 
o]tHEH(INV19)S Sgffa. 

OUIAH, HD\ BiaiO|^(D)b £JbHEH^ ?aSD. 

OICH AH . ?-!EE}°J ^ = ¥(82)^ gJ^S^ PS1£isM SfSOl LHfe HI 5 fe£l 102b)^ 2€ 

U HI0J61S (76) CHI AH #^3^ S1£!^2f HI 18 °J tH EH ( I NV18)2J i^^ti fc£IS6h8Jfc 

H! 4 lnO^IOIM(NOR4), HI 14 B!tH EH( INV14)2| #^Ajs2f HI 4 Jc0WI0IS(N0R4)2l 

fcSieStfShte HI 5 ^O^IOI^(NORS). 3EIH £D\ HI 5 biO^I Ol M (N0R5)2| ft£>6!£a &S!A|9|fc HI 
20 °]tHEH(INV20)M SBffD. 

012} »g HI 01 6! £ B£B¥(80)0II £LOUH, SJ^ai^ = f S1 .S2.P2.C4.C3.SAN .SAPd &JI 

a hi oi Aj ^ »a¥(76)oiiAi «^a*o. 

^>0| Z-Add1. Z-Add2. Z-Add3, Z-Add4<^ls^ Z-HEI CI 2CH ¥(74)2J S^^sOID. 

3 EIH ^Ol ^i^^^ S £J/e^ HICH¥(85)2J oj^ai^^ A}g£J^ BS_T2f BSB_T^S^ & CHI 2J ^ M 
^(Top Main Cell Block)2J dlME}£J S! dl^d}E}ojMM ^AHI^S^I d^OID. 

SEB. BS_B2f BSB_B6Js^ Mi CHI2J M^(Bottom Main Cell Block)2| dl MEF2J S dl^d^E^eM 
2?AHI^5PI fl» <MsOID. 

012} ^01 ^P^S HI01AJS ^^¥2J f^gf g^lSESf ^^ISEf 011^ ^§6}^!^ °l 

CL 

gjXH, ^^l(wr ite)EEOilAH WEBpad^S^I- S^^EHOIES HI 10 £! tH EH ( INV10)2f HI 11 21 bH EH ( INV1 1 )M 

>iai ^^^m^^ ^¥0|E^ HI 7 yjE^I0IM(NAND7)^} dl^^sf &EfP* 3 CH 5fO|^EH2] aj^M 

CK 

^^l 6}0I^EH2J ^^aj^^ HI 1 ^0}3HIO|M(NOR1)e S^SfAlU o^AM C36Js^} HI 15 2i tH EH ( I NV15) 
a HI 16 2JbHEH(INV16m ^x\^9.^ mi^o[0\ C4N0I ^CL 

C36j^b r^M^d ?-]EE}°i SWL1HI SWL2^F 01 S Oil dl^E}oj5f dl^dfE^M 

MEIx}X|(precharge)5F^ B21 HIOi¥(84)^ ^'^£1^ C4N6Jm.^} ^^&EMJ\ e!D. 

^, C4N0I 6j^<^s^} 2¥ dl^^^SCH Gj|OIEHtH^2} blMEf2JZI2| 

HfdfAH, ^^ISE0llAH2J dlMEhei H£I»XIA|2| dlME}2J0ll QIOIEH2f ^ CHI Ol EH tH ^Oil tfg! CHIOI 

EH^} §16fb 51 Hll v 4-^} HO. 

SE». ^^ISEOilAH^ HI 10 2i tH EH ( INV10)2J m^tim.D\ 6\0\&WD\ £JE^ HI 8 tBE 3HI Ol e (NAND8)M 
HfEFAH, HI 8 tHE^I0im(NAND8)^ Y-ATD6] s: . P2,C4^^2J XlbHM ^^D. 

^. P22I mOI^EHSMH, S1.S2<MsPF ^EHS 8}H S&Wlfe HI 8 

yiE^IOI^(NAN08)M til^^lfAl^ S1.S22J §^§^|§ a§§}Q. 

S1H} S2ds2| §^§^01 Sf^aS. P26Js^ S^^EH^^ £IH^ Ol CIH HI 17 eJtHEH(INV17)2l #^0I 
6}0I^EH^} 2JCH 131^21 HI 8 tH El7\\0\ M (NAN08)0I S^afSE^ Y-ATD. C42J ^ EH Oil CC}E}AH 

HI 8 yjE^I0l^(NAND8)2J B*iO\ 1§9Q. 

HI 10 2JbHEH(INV10)2l #^0I Ol ^ EH CHI AH C46I^^IIE 8101 £ EH 2* £J2. ^Hf^ES HI 8 yjE^ilOl 
^(NAND8)P} S^S}£ICH Y-ATD <l^Pf ^M5d 9IEEf Si ^§^(82)^ SiTSIP. 

DAIBMAI. Y-OiEail^^} &OI£l^ Oil AH S1<^^2} S26J^^f HI 2 ^O^l Ol e (N0R2)2} HI 4 kOMI 
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OI5(N0R4)S »SSMIB©S Y-ATDdS^ Xil 8 yjE^IOI S (NAN08)B HI 18 2J tH EH ( INV18)S >i » HI 4 
^O^IOI^(N0R4)0il 2832, §A|0il 83l0l¥(D)0il 2ISH 831019 XII 2 JnOMIOI M <N0R2)0II 2 

£31 Xil 4 inO^IOIM(NOR4)2f XII 5 icOWIOI e (N0R5) . m\H XII 20 2J fcH Ei ( INV20)« Y-ATD6!s 

^ aaa s^&ehsi psi^is^ so. 

6PI XII 2 «n0MI0|E(N0R2). HI 3 SOUHIOl M(N0R3) . DEIH XII 19 2J W EH( INV19)B Sj»S 83IOI9 
Y-ATDd^^ BSil £*&EH2| PS2d£^ 9Cf. 

cobmh. psi^s£f ps2<ys^ y-atd^^2i a* at yas arte*. 

OltEH. 83I0I¥(D)M ?SSI3 Ste 2ibiEi2| M0I5EB SBSfoSJM PS1£ls » PS2dil2i £^*j£:?J 
Sxl^r AI^S £iS 40f 2JCL 

0ICH . g-^IHEOIIAH^ Xil 7 fcfi HIHIOI M (NAND7PI- ttgSlgSPt SOi C42| ^1^1 Xil 12 °j bi Ei ( INV12) . 
XII 7 t«E^I0IM(NAN07). XII 13 S! bi EH ( INV13) . Xil 1 ^Of^il 01 ^ (N0R1 ) . Xil 15 2J fcH EH ( I N V 15). 3EIU 
Xil 16 °JtHEi( INV16)M £x*£!°£ g^shOi =8e^ IUgSI C4N0I EIQ. 

VL\E}M . C4N<^ Aii^oHnQji oj 6H gsg Ai^g CHI 01 EH tH ^Oil Sg5lb ss»§ &D. 

nam oia sts g^isnoiiAH^ xii 10 2!tHEH(iNvio)2j s^&ehsjim xhi 8 

tHE^I0l^(NAND8)M blSSsfAllJOg Y-ATD^ m. , P2,C4£J^2J 2B0I »&£JCH Xil 18 21 tH EH ( INV18)2j 
m^±±m.Jl £^#EH3f £JOi Xil 4 ^O^IO|^(N0R4)S BSSWI2JCK 

OlOil. ^§¥¥(82)2^ £)^£is5 Mg£|fe PS1£Js2f PS2>iJs^ S1Hf S2d^0il CJioH 

^ ^CHUHjOl BD. 

£ 12*= £ 70ll £AIS »B XilOi¥2| &AH^?«E0ID. 

£ 70ilAH XilOi¥:= Y-=£l CI 3 EH ¥(78) 2} 51* XilOi^s g^¥(80)5¥EH aj§§ u}q\ S ^ ei Cf . 

^. £ 12011 £A|& b^2f «0I. Y-^EI El 3 EH ¥(78) Oil AH #^£Jt= ^3H2J HEIEI^gS 
CH£3l^(Ypre_n, Ypre_n+1, Ypre_n+2, Ypre_n+3, -)S 2j2joj 0i£3l^2|- 5H XHIOi£!s g^¥(80)0il 
AH g^£J^ C4NdsM feEIS^o^ ^40H°| fedl ^ <^¥( 120a, 120b. 120c. 120d)MHf . ^ 
fe£IQ6h¥(120a. 120b. 120c, 120d)S| g^BOil eitHEl ( 121a. 121b. 121c. 121d)SS 5B8fOj 

EK 

04^1 AH . 2| £rEI2^¥(120a, 120b, 120c. 120d)2| m^0\ 3H& 2! tH EH ( 121a. 121b, 121c. 121d)S ga»J|| 
£JS Y-CH£3l:MY_n, Y_n+1, Y_n+2, Y_n+3. -PI SEIH. °J bi Ei ( 121a. 121b. 121c . 121d)S SUfSHI ?1S 
tls.^ Y-0i£3l^bKYB_n, YB_n+1, YB_n+2, YB_n+3. 9EL 

0I2I- XilOI¥(84)^ Y-Hdl El 3 LH ¥ (78) CHI AH ^^£J^ ^40H°I 5dlEi3S9 0i£3I^M ^ 

^ XilCH^s ^f"^ ¥ (80) CHI AH #^£J^ C4N^^2I mgo\0\ ^^J\\2) Y-Oi£3l^ S Y-CH = 31 ±ti[m 

2}mH, ZieOilAH S£J£i Y-CH E 31^ ^ Y-0iH3l^b^M di^^^ SI gi/S^ XilOi¥(85)^ fi ^ P* . 

£ 13^ ^ ^SOil CL^ ^j^^H ^ Si/S^ Xi|CH¥2| ^AHI¥^£0IEK 

£ 13011 5EA1K bh2f »OI. B Mie! «l M^Oil UIM»C!(Bit Line) H UIMujaeJ(/Bi t Line) 

Oil SHg£|£r BIT.T S Bl TB_T£f , Si Oil oj ^ M^Oil 2^3^ tH^Ef£i ^ blMU^^Oil 6H 

BIT.B S! B I TB_B 9} , 0\D\M, £30il^ £AI£JXI S^^AI^ bl^E^oj ^ blMbf^ei^ ^^^§>^ 

bi^EFoi 91 biMdtaeioii ^gj GiioiEHM di^.e^moi hi oi a a a a aioiHUfaass ai^fb 

^^J^H(85a)£l. blME^ojif blMb^^ej^j »-QS(Pu I l-Oown) A| 3IH , Ol^d^OIS AI9lfc M-Ef- 

^ S! 0ia^0IXH¥(85b)£f, ^ Oil 2" bj^oj ^ blMb^dfo"3f ^l^i^HHJ ^^^2? 

2^A|5I^ Xil 1. Xil 2 M^^Di^ M0IM(131a,131b)a. Si CHI2J «S| bl^ahoi s d|Mb^^o]Il| ^ 
^^^H°J EI^^&M <m e^5H Al^l^ Xil 3, Xil 4 M^r^OI^ ^il 01 ^ ( 131c . 131d) 2f . £>^l dJ 

aiohdoi oigedchjy. Q||OI EH £h 2J ^ CHI 01 EH b|-£l2J § 2^A|3|fe XHI 5. Xil 6 M^^0I<^ ^ilOl 

M(i31e,131f)S ^SSP. 

Oj^lAH, ^Ol ^i^^H(85a)^ #^sf2F blS^SfS XilOiSPI ?|^ ni£^ ^ ^ XI ^EH (PM10) §y 
M^XI^EH(NM10)M EH SBBQ. 

3EI^ ^Ol ni2^ M^XI^EH(PMIO) gy °H£^ ^^XI^Ei(NM10)M XilOio^ >ilO|M XilOiiM^oi SAP.C 
^I2f SAN_C^^^ XilOiAi^ ^^¥(80)011 AH W^QB\ ^^JW°\ bjMEfe.' ^ bl^b^EFO]0il g|2 

S AfSSD. 

Oia SOI V1£<£R S! ^J/#^ Xil Oi¥ (85) Oil AH . &^| d]^l^H(85a)^f ^ CHI 2J QIOIEHM 

fi!&JV S^Oil^ Xil 1, Xil 2 3H0IM(131a.131b)^F S(0N)£iH. Xil 3. Xil 4 ^^^0I<^ D\\0\ 

^(131c.131d)^ £5=101. 

S.H3IS. Si Oil *J2J dlOIEHB dl^SFOlO^ tt S^Oil^ Xil 1, Xil 2 M2I^0I£ 3ilOI M ( 131a , 131b)^ 
S^£JH , Xii 3. XHI 4 ^£j^OI£ >IIOIM(131c.131d)^ g(0N)^D. 

^ e^^QI^ ^ilOIM(131a. 131b. 131c. 131d)SS Hl£± XI ^ Ei (PM)2f °H2^ XI ^EH (NM) « 
1^125 ^^a^CHI. ^Ol XHI 1. Xil 2 ^ei^Oltf ^IIO|e(i3ia. I31b)£| 8/2hI XilOiof^ Xil Oi ^ ^ °J 
8S_T>J^2f BSB_TA]Sb ^>OI 5^ XilOi^s ^ V ^¥(80)CHIAH i^ap. 

□ £II2 Xil 3. Xil 4 s^j^Qj^ >i|0l^(131c.131d)2j g/£^g XilOiS^ Xil0i6]s2i BS_B^^2I BSB_B6i 
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m hi oid a »*b^(8o)oiia) g^gp. 

QJ\ M 5. HI 6 M2!^0I£ 3IIOIM(131e.131f )2| HIGH 6f ^ HI 01 S 2J Y_nd^2l YB_n£JS^ 

^3>l (IB XHO1¥(84)01IAH <mbh>«o^ |^£|^ Y-OiE^I^ » Y-OiHBII^bPf A*SSD. 

BB. £ 14fe S SSOil df E SI^SH SJ Si/g^ XHICH¥2i DS ^AlOllg £AI§[ >«o^ W M^j^OI 
& 3ilOIM(131a. 131b. 131c. 131d.131e.131f) CH^JOII 2!!H^ != j\ ± EH ( 140a. 140b. 140c. 140d. 140e. 140f ) 

m 201D. 

01 ^ I AH . £ 13 Hi- SOI M2I^0I£ }|OIMM ME*} SI £J/S^ HI 01^(85) = £ 142f SOI oh 

S^i ^ ^ XI ^ EH M Afg^ *Li^g!H SI S/S^ XHICH¥(85)0il HI6H XH2° v (low vol t age) e ^ k Oil AH ^Bl 8h 
P. 

0I» SOI gl^SSH §y HI01 V(85)tr HI 01 d s S^¥(80)2f »g HI Oi ^ (84) Oil AH 

#^£J^ g>OF aiESEAIOil^ Oil ESI ^21 CHI Ol EH M S!6!8>0| QIOIEHtH^^eJ SU Oil 01 EH bttbH ^: 

^oio^ 2i5f2. £fOIMS£A|0il^ El 01 EH bH^: 2121 ^ Ell 01 EH bttH ^P2i M SoH MCH2^ CHI 01 EH « 

oiieai Chi Hsstfe bp. 

OICH. £ 15fe S ^SOi! IBS £S XIIOft!£ ^£B¥21 §S|^Si «» IW8ESMI. CSBpad^s 

J\ £*^EH£ Oi ^ EH (HI AH Y-CHE51I^ S 01 A| ^OIMHHSJ S^BOIHEOID. 

CM ^ I AH , gj o]01I0IM<m^oi CSBpad^^^l- S*#EHS °J0il0IM& * DAI 6*016* EH £ C! ^ Oil 01 MS =? 
?}m 1 1 0il AH " EH 1 157)FX| SB 8*01 2| ^Z!g£ tfSSPIS BD. 

2XH. t1?2M)l|A|te CSBpaddsM S^&EHS 21 OilO|gA|3l2 . WEBpad^^B £*^EH£ B!0IIOI»AI2! 
P. 

01 QH. X, Y. Z-01E£1l^i= 01221 &EHB ^X|6H2, £S XHI01&S (80) Oil AH #^£J^ PS1 . PS22 

s2f C4N. C3_C. SAP.C. SAN.C^S SEff 1 101221 gEH> SXISH2 2JD. 

01*. PS1<M^fe t1?a«IAIfc 8KH4TEHB. t2^f AlstSfc A| § CHI AH t3?2.U»XI £?dTEHB SXIKQ. 

□ £13 14^011 AH i=r 8tOI6tEH>. t5?aOIIA)te S*#EH«. HdlH t6^0HAHi= DAI StOlgEHS SXI 

0101, 1 7011 A) t8^emXI^ DAI £^EH», t90j| AH "EH tlO^ZfWXIfc ohOI&EHM DAI til 

Oil AH ^ EH t13^2_^hXlfe £^EHM « XI 812 1 1301 A|S[S*= A| 3 Oil AH ^ EH ^ 5j|^6HAH 61-01 ^ EH M ^Xl 

Hdill PS2d^^ n^yWHfc oFOI^EHM 1 Al^Sfe A| § Oil AH t4^HI S^^EHS &X\6\OD\ t50j| 

ah "eh \7^?}»\x\^ moi&Enm ^XI^CL 

0101. t801IAH t9?Z>Wnfc ^^^EHM, 1 10011 AH ¥ EH tll^ZJWJIfe 61-01 &EHM . HdlH t1201IAH¥EH 
M3?aWX|fc ^^^EHM SXISta^ tU^I- A|^£J^ A|g01IAH¥EH^ 3j|^8KM ShOI^EBS SXISO. 

SE§[, ?-JH^2J ^e^¥(82)01IAH #^£J^ SWL1, SWL2>iis£ tl^Z^^XI^ 01221 &EH2] 

^EHB SXI8H1, t2A|§0HAH "EH ShOI^EHS SOIHD. 

01 31 At, SWU^S^ PS16J^2f «6fOI BCHOIW £!0|EfO|°i^ SH»a. ZiaiH SWL2<m^^ PS2d^2f 
fl^OI CHOI CM £10IE>0I^0I §^6FCf. 

^3| XHIOIds ^^¥(80)011 AH #^£J^ C4Nd^^ 1 2^h A|^£!b Al S Oil AH 6^0|^EHM £iO|£!2iQ 

3^ CSBpadds^F CI^01lplM£1^ AlgOHAH OM ^^^EH^ 

3EIH P2ds£r t2D[ 3^ Al^Slfe A|gO||AH 01221 6fEHB! S*6fEH0IIAt SJOI^EHS S0I£1CH tS^ZI 
^hXI 311^ SXISm^J t63F A|^£j^ AIS01IAH DAI S^^EH^ SOISD. 

C3_Cdmfe tl^&WXIfc 0I22J ShOI&TEHS ^XI6H2 [2J\ A|5|S^ Al § Oil AH ^¥^EH^ £jOI3 0i 
CSBpaddS^F U^OilOlM^ HHflfXI &X\mODt CfAl 8hOI«EHS SOiaP, 

m\H SAN_CdS^ t2?aW» ^^^EHS ^Xl5hP9F t3^h ai^s^ aisohah moi^EHS SiOISOl 
CSBpadcJ^f CI^OIIOIMg HHWXI ^XlthCh. 

SAP_Cds^ SAN_C£Js2f HICH^^M XI CN &0|EiOI°jg g^'SfCK 

OI2f g^POISE SJ £ 921 XHICH^^ ^^^2J gig^ P0ISS01IAH UEIB b^2f aoi . 

CSBpad&^M ^^^EHS f A Js}Am ^ EH Oil AH Y-0iE5il±^ ^IIA|5IS. XHIOI^^ W^^(76)2\ 

^'^Oii^ SICK 

ELfEfAH, X1I01<M^ lfa^(76)2| SB ^^^^ SD. 

Y-CHHBH^ ^ si Oil 2J6H Y-ATOdS^f I^JSJS £I0IM2E2J ^ HI CH 6i S ^^^(80) Oil AH ^ 

£1^ PS1£f PS23h 3K) j >. M ai ^c^oi ^s-(82)0ilAH SWL1^s£f SWL2<i!^M BIM^I El 

CL 

£ 1521 EfOI°'£01IAH £A|a b\9l SOI. 5! £JRH^ Y-CHEai±3F t7^^2| A|^£J^ Al § Oil AH 

(EH. ^, t7HI t9^2i01IAH^ 1 (high)OI EHISdl ^011 aiOIM£JI). t8^Z>01l/d£r 0(low)OI afOI 

MEICL 

□ EIII ^ ^ Wi^ Y-CHE^il^^^ t11?Z}2| Al^gOIIAH W. ^, t113l t13^CHIAH^ ohOI(high) 

□loiEH^f Diieai mow afoiMsin. 112? a oil Ait s^dowjciioiE^f £foi§ap. 
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OICH £IE£E(read mode) Al 21 & gg2l ^ M0\&s. S£B^£| §^E}0ISEg £°J8M5 
£>0IM£EAI2* §^3f}<l 1 1 0il AH ^ EH M5?yWXI ^g6>01 2* ^PZJgS ggSPIS ffCL 

£ 16S s asoii mm Y-oiEeii^ej satf oi xiich^s ssfaoiaiESJw, eieeeai 

2J S3*E}0ISE0ia. 

E 16011 EAI£ b^2l VOL dfOIMEEOJI AH2}^ gdl WEOpadfclSfe CSBpad£]s2J &&\D\ »Ssl£lfe § 

e* woi^ehb sxism 

01^. ^XH £IEEE(read mode ) 01 E 5 WEDpad^s^ mOI&EHOIOIOt 6^1 IMSOICL 

SB. BFOieaEAia 0J»3HUS Y-OiEEil^ HHB Y-ATDd^f SfOI^^^I- SCL 

^. Y-OiE£il^}|* t70l A|5f£|fe AlgOilAH £011 S^, Y-ATD£!s^ t70ilAH^EH t8^XI 6F0I&EHS 8 
XI SMI £JH. DAI Y-OJEai^IH 1 1 1 0i A|5*Hfc AlgOilAH Sf OI S ffH Y-ATD£J2^ t110IIAH¥EH t13^P2> 
3»XI 8}0|gEH> SXI&CL 0I2J2J ^ZIOIIAH^ E^ S*«EH« SXISfJI BD, 

PS1£!^£r t20il AH^EH t3?2JWXL 3 £13 t5?a§&0ll& S^&EHS ^XloLQ 3 OI2JOili=r SFOI^EHfi 

PS2£Js^ t20j|AH¥EH t4?Z*W»e? S*«EH« SXIoLQ 3 OlSJOil^ ohOI&EHS SXIffCL 
SWLI^S^ PS1^s2f 2J0IEf0l°J0l ggSHM BXI ««OI B*CH0ICL 

nam swi_2<ym ses ps2iii>2f ^oieioi^oi ssmxie* «^oi bjchoicl 

C4N<^^^ 1 4011 AH ^ EH CSBpad^S^ CI^OilOIMS^ Algol i]5D\ A| 3| 2 7»XI StOlgEH* 8XI8H1 
H 01 21 Wife S^«EH» SXIBCL 

P2^s. C3_C£Js, SAN_C<y a » SAP_C£]^£r ^OlEIOI^Hf 91^01 E^0IM£EA|2I §gJ6hE^ 01 SI- ^ 

area. 

01 »g Ef0l°JE0il U&y bF2f VOL CSBpaddsM S^^EHS S£*fA|^J & EH Oil AH Y-Oi E5II 
2sfA|3l2 g£S XHICH^s: S£B^2| £J^01l±r ^mit &£E^ H #^E§f SCL 

Y-CHEai^2J £s}OII 2JSH Y-ATD6J mOI^EH^ SOiE £IE£EOilAH 5^ XHI CH <M ^ Bf«^(80)2| 
PS1^S2f PS2<i!s^ £8IXI & h E^8h01 SWU^SI SWl2dM^ dlftSS* &EHB 31^ ^XIShE^ 6>CL 

CI>^AH Y-CHE£il^Oil 8HS3hte »fi U3CH¥(84)M #£^A|^ £i^°±j^Oii EH xl El CH 21 fc CHI Ol 

EH 11 QIOI EH tH r^CHI 3B8LHI BO, 

£ 2KH5 Y-CHEai:^ A|g9J t/^^OIIAH^ ^J^^H^J CilOl EH D\ CHI 01 EH bH ^Oil 2lg£l01 £1 

Ee^OI ^fH^CK 

3^112 ¥ SjJW^ Y-CHESII^^F AIS9J t11^^0i|AHE Aii^^noj Ql 01 EH CHI 01 EH tH ^ CHI SB 

XIS7}fX|^ Y-CHEai^Pi 2^AI £1-01 M EE S £IESEA|2| bl^l^^ U^SxHI DilS£l§X|2| ElOlgJE 
S ^§6fS2, OIIHI¥EH^ X, Z-CHEBH^Pi S^AI B^OIMSE ^ ElESEOil CLf^ S^EfOlgJEB ^ 

gani^ Eh ci- . 

ojxh, x, z-ojEai^pj m e.^oimseoiiah2| n\o\tim. ^^^sie^EfoigjEe §¥£^ e 

17011 UEfLHStD. 

E 17011 EAIS fclhSI »0I, S ^°J2| IHICH^S Hf4B^£| S^S 1 1 0il AH " EH t21^XI ^§6hCM ^ 

PJXH. 1 1 01 A|^£|fe AlgOilAH CSBpad^S^I 0|2°J &EH9J SFOI^EHOilAH £j 01 gE^MH S^Sf^ 

EH El CH t210l A|25ffi3fc A| g Oil AH QAI UlttgStgEHS SOISCf. 

Ol 21 ^AlOil dfOI^ ojonoiMdsPJ WEBpad<M^E S^^fEHS £10I£JCH SSsf^EHM ^X\8\L[J\ CSBpad 
^m^F blt^Sfgllj- gAIOil bl^^HEJE^ mO. 

01 91 AH. CSBpadd^Sf WEBpaddS^ E^ 21 ^ Oil AH B!3fBD. 

E Pj Oil AH E EAI& d^2l VOL tl^ZIOilAH^ CSBpad6!m2f WEDpad^^9iOI o'OilOIMEIH. UCHXI 6Js^ 

oiasi &a\m 3cn^ sxieo. 

t2^Z!0ilAH^ CSBpaddsSf WEDpad^S^ HCH^ 9J0IIOIM^EHS ^ XI 6^3 . PS1^^2I PS2ds. H£IH 
C3_C6IS^ 0IH2I ^EH9J ahOI^EHCHI AH ^¥^EH^ SOieD. 

nam swll swl2. C4N. m\n pztim.^ oia^aa s^^ehoiiai woiaas ajoi^a. 

£HI C4UtlmD\ S^^EHOilAi ^ Ol EJ CH &£&&B\J\ §25 2Jm01 SJ^OilAH J«BS CHI 01 EH 

P^ dlMd|oi(BL)IU b|e^S>oj(BBL)Oil ^El^il BD. 

0101. t3^^0ilAH^ S^Ajm(CSBpad. WEOpad. PSL PS2. SWLL SWL2, C3^C, C4N , P2)^ 1 2^ EH 21 

ZICHM ^XI6m. Sm_C^s.~ OIS^EHPj M^^EHOilAH SfOI^EHS &OI6H2 SAP.CdS^ SFOI 
£f EH Oil AH S^^EHS ^Ol^cf. 

OlffH. &D\ SAN_C^S2I SAP_C±lsiD\ 2j2| 6fOI2f S^^fEHS fflOIBP. 

t4^2i0ilAH^ P$1Aj^2f SWL1<Us°iOI 012^ EH Oil AH ^sia^CHI PSI^'S^ 0122] 5^ & EH Oil AH 
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EHS SOISH, SWL1£]S*r o(OI £J EH Oil AH M^EHM *JOiaCL 

OICH . tS^ZJOIIAIfe PS1. PS2. SWL1 . SWL2£]S&0I *jOI£JH. UDiXI die t4^2}2] dll DCH^ ^ 
USD. 

^. psi^s^ 012 a moi^EHOiiAH s^ehs aoian. oi oil ma* swli^i^ s^ehohai sfoi^eh 
s aoiaa. 

PS2dS^ 012a S^^EHOII/H 8hOI£fEH£ SOiail. 01 Oil CDdf SWL2^S^ 8}0|gEHOIIA1 S¥ 
&EHS fiOISQ. 

oioi . i6=?2}0\ Ai2»aa. psi . swli. nam P22sa «iae uchxi dib 012a &ehs hch 

£ 8M8hteBI. PS1d^^ t5^Z>a A J2 ^. ^^EHOUH 8hO|£EH3 aOiaiQ. OI Oil m £f SWLIdl^ 

moi^EHoiiAH s^ehs aoiao. 

□ am P2ds^ 01 2 £1 &EH m, 8(01 & EH Oil AI S^gEHS aOiaa. 

t7^Zf0i!AH^ X,Z-0\^&\±D\ ^s}o\^ AlgOIQ. (HaUH. X.Z- ATDds^ 012a ^2s01IAH 8(012 

as gasp. 

C4N2^2( SAN_C2sfe 012a 810I&EHOIIAI S^&EHS 2013 H ,C3_Cfc!S» SAP_C2lLi= 012 

a s^&ehohai shoi&TEHS aoiao. 

t83( AI^BB Ah^| x.Z-ATD£]£°>OI 012a ShOI EH Oil/d ffi^EHS fflOISH. X.Z-ATD2iiM XII SB 
dlb 012a t7^a gEHB 30i^ SH§CI. 

0101, 1 9^1^ A|Sfate AISOilAH^ &D\ X .Z-ATD6J <1> 2f SAN_C » SAP_C2S°*0I 012a ^EHB HOi^ ^ 
xiam. UCHXI 2lLur 2^ sschi @D. 

^. PS1 , PS22 <^=r OI2a ^EHSJ 6(0! ^EH Oil AH S^^EHS aOiaiQ. SWL1 . SWL221i^ OI2a 
EH Oil AH 6M&EHS aoiach 

nam C4N2sa P22^ 012a #ehb! s^&ehohah 8(oi&>ehs aoian, C3_c^m^ 012a sfoi 

& EH Oil AH £*?#EH£ fiOISQ. 

C4N2s:>( S*6fEH0HA| 8(0I#EHS 2101301 SSsh&EH3( SSS 21B\0\ a ¥ Oil AH CHI 01 EH 

D[ H|Maai(BL)a dlMb(a(2l(BBL)0il HEiTt aC(. 

OICH, 1 1001 AI^Bfe AlgOilAH^ SAN.Cd^^f ^ ^ Oil AH 8(0I^EHS. SAP_C2^( 8(0|0ilAH 

EH^ aOISOi #^^33. Oiaa dlb t9?^a &EHM 3CH^ SXIffCk 

1 1 101 A|5faH. PS12sI?( 0IS2J ^^^j" EH Oil AH 8(0I&EHS aOISH OI0ilCE(a( SWL12s3( 8(01 gEH Oil 

ah s^^ehs aoiao. 

oiaa ^ib tio^asi &ehb na\m sneo. 

ti2^j Aisraei psi2^:>( 012a ©(oi&ehohai s^&ehs aoian saioii ps2?( 012a s^ehohai 
swi^ehs aoiaa. 

Wt&M. SVtLUilsill S^^EHOilAH WOI^TEHS ^0133 Oia SAIOII SWL2A]^^^ »oi^ehoiai s^^eh 

s aoiaoi 0121a tn^z>2i ^ehm noi^ &x\ma. 

1 1301 Aisrae. psi. swli, nam P2^m°hoi ^iism, oisi2j <m ^ ti2^z>2j ^ehb noi^ ^xi 

BO. ^. PSI^m^f 012^ ^ ^ ^ EH Oil AH SfOI^EHS aoiaw 01 S ^ Al Oil SWLIds^F S^OI^EHOilAH 
S^^EHS fflOIBD. 

nam P26is^ 01221 of 01^ eh oh ah s^^ehs aoiaa. 

OlOi, tUDI Al^a^ A| g Oil AH ^ X .2-01 Hai^f ^ ^MH^ ^MCf. 

dfauH, x,z-wo±im.Di 012a ^^^ehoiiah sioi&ehs aoia^i c4Nd^2^ san.c^s^ 012a ®o\& 

EH Oil AH ^^^EHM aOISOj C3_Cds2f SAP.C^^^ 01221 M^^EHOilAH oFOI^EH^ SOiaD. 

tis^h ai^s^ ai § oil ah ^ x.z-ato^s^oi 01221 8(014* eh oil /H s^^ehs aoiacw UCHXI 

012^ t14?aa dii 3CH^ 8XIBO. 

oioi. 1 1601 Ai^aes. psi. ps2<^^^( 01221 8(oi^ehoiiah s^^ehs aoian oioii ccf ah swli>j^2( 

SWL2£im:>( 012a S^^EHOHAH 8(0I^EHS aOIBQh. 

OICH , t17^^0i|AH¥EH t20^?Z}3JHIfe SsB t100ilAH^E-| 1 13^2.^(11 a ¥1^ * aOIEIOI^OI giJ6( 

°^ 01 ah aafsp. 

0(X|QJog t210l Al^a^ AISOilAH^ 1 1 0il Ai ^ EH ^ll^oHAH M^^EHM ^XIoHSU 5i0 CSBpad<Ms2( 
WEBpad£!^;>( 8(0I^EHS ^OiaCH dfOI^ gc^f UlfltgstgEHS SD. 

ziain c4N<m^^( 012a woi^ehohai ^^^eh^ aoian. san_c^^^ 8(oi^ehoiiah §?sehi □ 
am sap_c^^^ ^^^EHOiiAH ejoi^EHS aoiaa. 

Oia ^Ol . a(0l^2H0i|AH X.Z-0iE5il^ ^IIAI S ^«Oil Kg WICH^s ^^^^ C4N<iia^f 

swu §y swL2dJsa s^s( aisiu e^6(>ii ^^§iaoi ^i^^^^f ^^^a^i 012011 oiai qioiehm 

Ul^afojOil 2&8(SE^ 

OlOiAH, ai H ( READ ) 2 E. Oil AH a X.Z-0i25il^ ^SfAl s ^ g0 j| XilOi<Ms l^?2| S^eOIS 
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m ggspis 

E 188 EIEEE01IAH2J X . Z-Oi E SI ^ B ttH £ ^ S Oil CLfE £g XilOi^S S£B^2J §*>EI0IS 

£01 CK 

£ 18011 EAIE EIEEEAI2I EIOISSE^ £ 173} blJHS OH . C4N&!fi2| 20IEI0IS0I g^XIfe V 
4^ 2JD. 

3EIH E 17§ EIOI^EEOIE^ WEBpad^^^h ^<=>^ ffSsfSfeai E 18°l EIOI°JE^ EIEEEOII E 
m 20IE^ WEBpad^^^f 6}0I^EH£ »SS}£IOI °[g§ S ^ 

E 18011 AH . C4N£J^M 2g BfOI M EEOil AH X.Z-OjEBil^ £^A| g5>EK)|gJj» 

CDEUH. C4Nds0il CH8HAIB ^ E}0|gj^?^gS ggSPIS 

E 18011 £A|ff b}2f 1*01, C4N£!s£r 1 1 CHI AH ^ EH tS^aWMfc S^&EHS SXIffCh 

0|~. [AJ\ A|*!£J2 S^^EHOII/d 8K)|^EH£ OlffHOil ^ ^ H Oil AH § = 9 CHIOIEH^f CHI Ol 

EHE}°!:Qi- QIOIEtti^ejOII 6l£|3liaD. 

\4J\ A|Sf£|fe AlgOilAH SFOI^EHS £019 C4Nd^^ id=??imJ\ Jl^ofUH 8101 gEH> S«8m3J t70l 
AI^EIfc AISOIIAH S^EHS SOISD. 

£ ^ & EH 3 £iOIS *, 3I^6HAH 1 10^21^X1 S^#EH» &X\o\OJ\ 1 1 1 01 AISfHfe AIS01IAH 8*01 £f EH 

s aioi^ia. 

C4N£I£:?I- S^fefEHOII/H 8K)"I#EH£ SO|§j;Df = Al CHI £1^81 = 011 2I6H §^9 CHI 01 BH CI|0|EI£>e! j» HI 

oiawaaoii hehw so. 

0\9} SOI. EIEEEAIOIIAH^ 01 El GIOIEHM m. C4N<M^g ggfilAI^ £]£J£J CHI 01 

EH m QIOIEH^eJB CHIOIEHb}Ef°JE^ 9}J\o\0\ EIESSJB 8HHI 9 P. 



01 & blhSt «0I. £ Bt92l dl*t»S &«S!»| OlIEEI^OII llfs^ [[§]!} mUl^f SIO. 

S#. OilSdIM SgsfA|3|±= CSBpad£!£BS OlgtlQ. 

^. CSBpad<M <^ ahOiei ^eiOilAH^ CHI E El HI MEI X\X\ ?^J2g 0I§8^. ^^°] ^OHIAHfe Oil E El 
2| ^AHI^^^E^ OlgeQ. 

HEHU g ^gg A^|Oj cSBpad>iim2f CHgOl X.Y.Z-WHBII^B 2 6HE SgSStS ^ 4* 2iE^ S}£ 
Ck 

SZ»AISJQ. 

01 M ¥I6H 511, CSBpad^sOII °]oH S^sf£JCH 0^ S^g^OI gUXI A|^ X.Y.Z-CH Eai^^F 

M«H. X.Z-CHEai^ei ^lf6F^ S^. ^^^HCHI £Hxl9 CHI 01 EH J\ S2°5 CSBpad^^M Mgs\ 

Ml} X,Z-ATDM^M Olg^Oj ^Pg^CK 

^JKH, Y-OHEBll^ei 23fS^ S^, ^^(Row)CHE51l^01l 6H&6^ 91 EE} E! (SWL1 . SWL2)0I 26}JI &E 
E^ xHM §^§^£ICH £j^HCHI BUxl^ CJIOI EH S ^CHfcHCL 

E^OIMEEOIIAH^ Y-ATD^SM 0|g6}0^ g^^E^ EfOIMg^OI OI^OjXIE^ . 

CP- Ef AH , HH^M 1^ ^ AHI^: EE (Fast Column Access Mode)^ e^AIUE^MH, S ^AHI^^ES} 



1 

^^l ^S^SSJ *j Oj^lOI^ AhOI A} Ol CHI §££JCH ^g^g2£ eiS^ ^ OiaiOI¥M g^SI^ 
?H EE}2i ^^^M: 

4^*^oj ^ CH5II0I¥^ AhOI A}OI OHI g^SOl ^^Sg2I eJSe} ^ Oi^lOI^M S^6}^ 3CH 



SJ^OIIAH ^j^a^ Y-CHESll^2i SfifOll HJ- E} ^5| ^ 3CH¥§ » ^M^! ?-IEE}2J Xfl CH ShZ?l 

XHICH^sM ^^8}fe 111 01 6J S ^^^S 5&S}0j ^?££J^ ^§25 6}^ bl^l^^ ^ 
^2xHI OlieEI^Xf. 

a?» 2 

M 1 SOII °[OUH . ^91 ^ 01 ^1 01^^ ^gg^2£ ^^^H2J bl^^2_'M3l. ^>^l ^ bl^^oi 
HJ ^^Oil bl^blEfoi^. 
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2J2J gJ^Oil ggS xil 2 ^1^! 9IE£^M. 

^:>i 3i biM^ejB m^6f^ m\ xii i ±mzi ?-iEdfe>5} xii 2 ±m$i siEaes afoichi ggs 
oiieai sssfoi 51 fS2§ sit bi$]^g asaai oiieai±xL 

S^S 3 

^^3H2J blMaeiSaU 2| blM^oj S^OII ggSb blMb^ojg. bIMdfojOII Sl»6Jfe & 

S2S ^ahsj HI 1 ^g&i ?-IE£feieHf XII 1 ^M^i ?-IEa°J S^Oil HI 

2 ?-JE£f2JM. &2I ^ blMdfOj^l a»8Jte £HI XII 1 «E»e!j» XII 2 ±1S ?IE£fe] 

M0\ Oil Olie£IS£ Ol^OiXI ^i&g X ^5!»»23 Sg£ Ojaiol^M; 

&3I 4-g^S2| *J 0i5il0l¥ AF0I AhOl CHI S££10i ^SSSSS eJSel ti! Oi£il0l¥M SS-Sfb ^M^ 1 
9IE£f2J ^g¥B: 

*j chbiioi^ A^OI AhOIOil SSSCH 21 & & CHBilOI^M 8«»fe 3Qi¥ 

«: 

S ^ CHI AH B!^£|fc Y-0iE£ll^2| ^ si Oil CLfaf 2» 3CH¥1 ^ «E»B! ^e^M XHICH 

6^1 ¥i§! XilCH^JliM g^Sh^ ^ MOitiim I^Vf HB8KH ^££J^ 51 i§2S 6^ bl$m 

a?» 4 

X{| 3 SOil 2iCHAH , 30i¥£z &OI 2| bl^^oi qj b|Edja°!0|| gJg^BOl ^^£1^ ^^51 

j». 

z| AjAonnfoj °J#^1 Xil Oi 6^1 ?|» XijCH£Jl>M ft^Shte £J/^ XIICH^2f. 

Aii ^ on H qj oi/|^ xiioi^M xnoiB^i Mo\±i§.m m^m^ xhoi^sl 

£>OI blM^ei iy blMb^2Jg M-QSAI3IH Ol^dhOIS AI3PI XU0]^S(C3_C)S ^ s-c^ 

SI Ol^dfOIH^M SSSfOI ^£S£r 51 ^S25 8*te Ulflttg aSHMI OHEBI^XL 

a^s 5 

Xil 3 SOil SiOUH . 30i^lE ^1 5^ XilCH^s g^^OIIAH Xil Oi aj <=> 0j| £| SH ^ 

2J ^ CHeilO|¥£F 5^ SI «| (HMOI^g CHE6mO|| £1^0^ ^^£|^ ^1 ^§2§ 8*te bl^l&g 

m=?s 6 

XII 3 SOll 2i0iAH. £J\ ±m%. ?-JEdh°j 9§¥b ^>0| XilCH^^ "CHI AH #^£J^ XilOiAJsOil 

oil- ai- ^^2i m cnaioi¥2f ^^2i ^ oi^ioiv^ oiEofuoii /d^^o^ zps^jss e>3»FShfe 5i m 

§25 UlffttS ^^2X11 OilSdl^XK 

XII 3 SOil °[OiAH, ^^1 ^U^^H * Xj|Oi¥^ ^^1 ^ Xil CH S Oil AH g^£J^ Xil Oi At 

S2f ^P| Xil CH^ Oil AH ^«£J^ Xil Oi£J mCHI 6HS 0i!2dl^2i CilOIEiM ^^6^ 51 ^§2 

5 6^ Ul«tt«| i>^Sxil BIS £1 4: Ik 

8 

Xil 3 SOU °10iAH, 2| DilEEl ^^1 5HS blMaSlOII Xil 1 &JiD\ 2*^S\H. Xil 1 ±M^1 

?-lEao]2J ajmOII 2I6H Xil Oi £J ^ Xil 1 M^XI^EH. 

^Ol bl^^2i0il ^goffe bl^df^ojOil Xil 1 &XPI- ^Ol Xil 2 ?-IE£^2J£| ^jmOil 21 

6H XilCH£Jb Xil 2 egHXI^EH . 

^^1 Xil 2 9iEae!B ^Ol Xil 1 ^^jXI^Ei2J Xil 2 B» Ami Oil 2^£J£r Xil 1 3HniiA| 

E-I2L nai2 

Xil 1 A,M^i ^lEaeiB Xil 2 M^XI^EHSi Xil 2 AhOI CHI Xil 2 Xil 3i EH A| Ei 

5 51 ^§25 6Ffe bl^l^g a^SX-il OilSdl^XL 

a^?» 9 

Xil 3 SOil 2JOUH. SI^OilAH °J^£J^ g 2J Oil 01 1 aj ^ (CSBpad) . E^-I-S^J^. X.Z-Oi E5il ^2J 

^§}01l [If a ^^1 XilOi^s Xil Oi ai ^ g g»8^ XilOi6Js ^ A J¥1 CH SS6^ 

51 i§22 8ffe bl^^AH ^°sxil OilEai^XL 

m=?» 10 

Xil 3 SOil °!OUH , a 0| Xil CH AJ ^ ^^^^ i^i Xil Oi aj ^ ^ ^ ^ Oil AH Xil 1 

3} £j^!£J!= Z-CHEdl^Aj^^ ^^6[01 ^dl^A^fj) □ l^g^l a^| 30i^5 g^6^ Xil 1 fe£| 

^^1 Xil CH m ^ ^ " Oil AH #^£J^ Xil 2 21^011 AH 2J ^hEI ^ aOlM 

oj Oil 01 M6J S (WEBpad)S i^olOj fedl££i6m, 3 ^m^l ak^| ^bh xilOi^^ #^Sf^ Xil 2 ^aiSJ 
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av;,! ggg HICHdS «4B¥0l|/d = HI 3 Y-CHE^I^ e^nrb Y-ATD^'SM 

£S8tOJ fe£l^^8^. ^31 SIE^SI g^m^ HI 3 fe£ISI£¥B SS8KM ^£3^ 

5M 8*fe dl$|Bjg «?*aXII 0il2dl£Xh 

a?» 11 

HI 10 2JOJ/H. £PI HI 1 aji^s *y^™n gj o./ga* hjch-oj a^| /cjiAOHuf oi QUOISAI 3\ fc 

£|S(SAN_C.SAP_C)M et^l 0llbl6J^(SAN.SAP)2f. &2I 31 OISBIOIH^I 21 CHI 01 ■ Al d\ 

fc £!s(C3_C)S EfMPI AS 0Hdl£!£(C3)« SS6ffe 5M ^§°I 8ffc Ulflttg 3??SM DilSdl^ 
If. 

12 

HI 10 S01I 2iCH AH . £>}| HI 2 6Js^g £PI »a HIOfVM £i:>f££r s(C4N)6J^g SJ§}| ¥1^ 

0Jlbl£Js(C3)2f EfOlM eJCHIOlM IIHE^s(WEBpad)S SSSffe 5^ ^S2? ohfe blflgfg ££^2*11 

mission. 
a?» 13 

HI 10 CHI iUOiAi, &3I HI 3 ^t^g ^gai ?_|c^oj ^§ ¥ ^ HI 1 

?-IEEf2i£js(SWL1)M «6f 0HfcN£]s(S1)2f HI 2 ^M^l «E«B! <y £(SWL2)M Ojlbl 

£!fi(S2)». HI 1 ?-lEEjoj2| ^g^f HI 2 ^M^i ?-JE^2J2j Sgsf&EH^e 

<M^(P2)2f, 0iEeil^2^ g»£j2(ATD£]2)2f, &D| 0|iai£i£(C3)£]s2f SJil gD\ If a HIOi¥^ 
Sjmsife HI0i6Js(C4N)M E>M^I Oil bl <m s (C4)S S^§^ 51 ^§2£ 6^ BI*IBS a?? Sxll 

a^S 14 

HI 10 S0II SUCH AH , £}D\ HI 1 ^£IU^¥^ ^^3^ Z-CHEdl^^mM £»6H2 fc£iett8K)l tf! 
3! °J/§^ HICH^ m^m^ HI 1 fe£IS#¥2f. 

n\o\£im ^ ^ " oil m me*& = si^gg* 2joiioim£J^m e>s:?i we onai<ym(sAP.sAN)B 

5S81Q1 fcdl3£J§> 3 ^jtit&W m\ tfi^gSH qj oi/^b. flicH"^ £3*8}^ HI 2 ^£l^^¥2f, 

^^.m HlOidS g*«¥OII/H #^£J^ i-a§ S 0liiEh0IH¥2J oionui^Aj^g Dj|^| o,s^ 0|| 
bldS(C3)2l &3| HI 1 te£IStf¥0||/H Z-CHESil^g £S8tG* ill! 2S8K)I £dl2#§> 

3 Mimm #J\ §J 2J/#^ HICH¥^ #^6^ HI 3 fc£IS#¥» SSShOI ^£3^ 51 

i|SE^ Shfe BlflSg & S3 XII OlOBI^XK 

15 

HI 14 SOU SiCHAH , £HI HI 1 teaHtf¥te S Oil ej fi!@l8^l 5E^M1 . HI 1. HI 2 Z-CHE 

ai ^ £J s ( Z-Add 1 , Z-Add2 ) H ^dl2^6^ HI 1 tliH^|0IM(NAND1 )£f . 

MM Oil oj 6j^6^l 9\m HI 3, HI 4 Z-Ol E3I s (Z-Add3 ,Z-Add4)M fedlQ^Sh^ HI 

2 tHH^I 01^21, 

^>0| HI 1. HI 2 tHE^I0IM°J t^^ti fea|^6i8^ HI 3 fcH E>il 01 e (NAND2) £f , 

40I HI 1 fcHE:HI0l^2J i^dfl ^SAI^ blM^ojUf ^^^^21 gJ/g^B^°l XilOig 

^S(BS_T)M ^^8^ HI 1 o] bH £i 2f , 

^^l HI 1 ejtHEHSJ i^^af ^SAI^I ^^l bl^^ojB >mi^oh H oj o./g^y^o, HI CHS 
<ms(BSB_T)B #^8f^ HI 2 e!WH2h 

&oi hi 2 tHH^ioiM°i ^sai^ ^oi bi^aheinf ^^^^21 s/#^eeisi hioim ?i §i 

£!m(BS_B)M m^mtz HI 3 ejtHEi2f, 

&D\ HI 3 £JWEi2] f^^li ^SA|^ ^Ol bl^^QJB ^^^H2J SJ/S^BZI2| HICHM ?l §1 
6J^(BSB_B)M #^8ffe HI 4 °JbHEH^ 51 ^S25 6^ bl^^^ i^^SHI DUSdl^ JL 

a 1 ?^ 16 

HI 15 »0|| 9JLO\M, HI 1, HI 2 21 bH EH 2J a^, AjAojn a- o./gc* XHCH¥2J ^ VOi , 

oiisdi m(m chi ej ^^af^i ?is Hioid^s Afean. ^^i hi 3. hi a °i\me\°\ ^^ai 
^01 3! hich^si 8^011 oiieai ^oi chi ej **)w &mmj\ hich 

6J^M Afgaffe 51 ^§2^ of^ bl^l»^ ^^2x^1 0il2£I^XK 

a^a 17 

HI 14 SOil °[CHAH, HI 2 fedlS^^^ ^Ol i§g HI Oi >J ^ ^^¥2] ^^^^ (SAP) 21 £01 HI 1 

feaia^¥2| HI 3 yjE>]|0|^2J ^^ai^S 6i8^ HI 4 yiE>ilOIM(NAND4)2f, 

^Pl HIOiAJS ^^¥2j g^<Ms(SAN)2l ^^l HI 1 ^£12^21 HI 3 H!E>il0IM(NAND3)2| g 

^Jfil fe£IS6i8^ HI 5 tilE^I0i^(NAND5)2f . 

HI 4 tHE>il0l^2J Aj^g y 2 A|^ ^3| dJ±^HM ^^sl E^ blS^^AI^I^ 

HIOi<Ms(SAP_C)e g^8^ HI 5 £JtHEi(INV5)2f . 
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HIOi£JlL(SAN_C)B S^mfe HI 6 eibHEUlNV6)g SS6KH =?£S\^ 21 ^SES ol±= dlftSS 

a?a is 

XII 17 SOII °10UH. gS« HIOI£!fi ^^^OilAH SAP6JS K SANdlS^ ^3H ^^ 0 o H 5I 

SSSfAI^I^U bl««»A|9|3l ?|8> HIOi£Js(SAP_C, SAN_C)M °^PI ?l ff Olldl^sL^ A>§Sfe 

2§ sib uifittd oiiaai^n. 

19 

HI 14 &01I 210UH. HI 3 te£IStf¥fe MCHtim. BiB^2| S»£!s(C3)S &SAI3lfc 

HI 7 BltHEia. 

6f3l HI 7 2JbH&2J S^<Ms£f £>0| HI 1 te£| 06.^21 HI 3 fcH E3I 01 M(NAND3)£J i^dlf fe£IS6l 
8>fc HI 6 tHE^I0IM(NAND6)£f . 

HI 6 tHE^IOIMSJ i^^if «>*jA|3l^ HI 8 EH ( INV8)Sf . 

hi 8 ejtHEisj ^^Aime ysAisife hi 9 e!wa(iNV9)s a oh s-ds §y omeioixi 
^hj °jonois6!£(c3_c)« s^m^ 2jg ^s^^ sn= mwtta »£ax« oiiaai^w. 

a?a 20 

HI 10 SOU SlOi/H. HI 2 te£lffl£^fc &D\ HIOi£Js »4B^2| §^ <y S(C3)£_'s£F 2l¥0il 

AH 2J ^hS EfOlM ejO||OIM£!S(WEBpad)« 5l h 5fO| ^El£6i§! ^, Zl ^Hf&g ^^l HIW^S 

•as sit 2^ »fc ui*itt3 »«aa oiiaa^ih 

a?a 21 

HI 10 SOII &OUH . &2| HI 3 fe£l£l^¥fe HI 1 te£IE#¥2J HI 3 t!jE:HI0l^°l i^AJti 

2AI2J AjSSf ili »IOI£!s #^£Js(C4.P2,S2) S! &^l Y-ATD^^S 2»6>01 

H^SJ a^ Asai ?-|EEJ£i ?S^S g^of^ HI 4 fe£l£#¥2L 

£>oi hi 1 hi 3 tdH>iioi m^ti^m &&mzi £im.2\ m\ n\o\±im. b^si 

«§S£!£(S1)B SSofOI teSISfche 3 2:0f2i§ &2I ±m$l ?-IE^°l ?§¥^ »§!8Jte HI 5 ^ 
EI26i¥M SSSKM 51 ^S2§ ohb ai$]BS USSMI CHI E El ^ XL 

a?a 22 

HI 20 SOII 2A«/rf, £D\ HI 2 feraiSIS^fe SJ^OIIAH E!^S"fc £F0IM ojo{|OIM6Js(WEBpad)M ^SA| 
9|fc HI 10 9JbHEH( INV10)2f\ 

hi 10 a ma si e^HAi^ifc hi n ejbHEH ( iNvn)£f, 

B£tt HIOI&IS °a u J¥°J S^6Jm(C4)M B*aA|3lfe HI 12 B! tH EH ( INV12)2f . 
6PI HI 11 eitHEHHJ ai^£). xi\ 12 2J bH EH g«£J^M teaiHfc^fe HI 7 tHE^IIOI M(NAND7) 

HI 7 yiE^IOIMSJ ^^A]^e £}2A|3|^ HI 13 S! W EH ( INV13)£f , 
#D\ HI 1 feBIS^^Sj'&OI HI 3 yiH^I0IM(NAND3)Si ^SAI^j d^2f fef^l HI 13 £JbHEH 

°i g^^s, nam Mo\tim. s^^^(C3)M ^ai^^s^ hi 1 

^Of^lO|^(N0R1)2f , 

£>0| HI 1 EO^IO|E(N0R1)2| ^^aj^S &}2A|3I^ HI 15 &] m EH ( INV15)2f . 

&D\ HI 15 2JttEH2J m^timm ^SAI^I^ XHI 16 eJWEH(INV16)^ =?&Zlt: 31 fS2§ 6^ dl^j 

a?a 23 

HI 22 SOil aiOiAi, &OI HI 16 21 tN EH ( INV16)2| ^£J^ Bg HIOIVS S^£J^ 

HIOi6Js(C4N)S A^g£|^ 31 6Fb dl^l^^ ^^EXi\ Oil S El ^ XL 

a?» 24 

HI 21 SOil 2JOUH, Ah^j XHI 4 ^EI2^¥^ HI016JS i^^2| S^6!s(P2)M ^SA|3|^ HI 

17 2!tHEH(INV17)» f 

fe^l HlOidg K^«o| g«Aj^( C 4)£f. aj^j a) 10 o(bHEH( INV10)2J g^£JS. &^| HI 17 2j 

WEH2J S^<^J^, DEI3 2i " CHI AH 2J^F£J^ Y-ATD6JSM fe£l26imb HI 8 a E 3il 01 e (NAND8)2f . 

£}| HI 8 tHE^IOI^SI m^tl^W *}&Md\t: HI 18 2J W EH ( INV18)2I . 

£^l HI 18 oiWEHSi e^6JsM ^§AIZ!Soj ga|0|A|5l^ gaiOI¥(D)2f. 

^^i yaioi^sj m^tis.2\ ^^.m Hioi^js ^^^si g^£ji> (S2)M ^ei^^s^ hi 2 ^0^1 

OI^(N0R2)2f . 
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&D\ HI 2 kOHNOIMSI «§?£!£2K HI 1 te£IS£f¥2| HI 3 E >il 01 !eL ( NAND3 li^^li °>2AI 

£J 6.111 fe£l2#8*^ SI 3 E0>:>II0IM(N0R3)2K 

^Jl XII 3 E0MI0IM( N 0R3)2j i^dtf SI 19 SiWEI^ &SAI« £>>3I r^M^! ?-iE£f°J HI 
CH6PI ?|& HIOi£Jl(PS2)M £§*mfe 3tm ^SE^ 6^ UlWttg ««3» Dil2dl4iXK 

&=?9t 25 

HI 21 SOil 910\M, HI 5 fe£l£6i^£r fefPI HI 18 81 tH EH ( INV18)2J ^£J12f ggg HI 01 6! S 

^ah«o| ^^A|^(S1)M fc£IHi*8*fc HI 4 EO^IOI^(N0R4)2L 

HI 1 te£IBtf¥2| HI 3 fcSEJIOIMSI i^^ll BSAIZJ 6!s2* &3| HI 4 EOHHIOI^HJ 
11 teEIB!<*8lfc HI 5 kO^IO|E(N0R5)2f. 

&OI HI 5 inOMIOIMSI i^Ajif HI 20 2J bH EH ( I NV20 ) J \ BSAI31 «3| ?-IE^°! 7§¥i HI 

oiapi flef Hioi<ys(Psi)g s^8^ 5§ 8tt uiwttg asaa aiaa^xK 

S=?9 26 

HI 4 SOII UB HlOiV^ HEICI3SEJ ^40H£J Y-0iEEH^6Jsg 2|2t2| 01Eai^6Js2f 

£j\ Hioi^s sa^si s^<ms(C4N)m taie^fe ^4ohsj tHE^ioiM^ oi^oixi ^4oh2j 

Y-OIHai^UKYB_n)fc!fi« £ s^ES gagt^ fe£l££J¥2f, 

*0| 2* tHE^ilOIMS] i^6!li S*HA|9|fc ^40H°| ojhHEH^ OI^CHXI 
Y-OIEai£:£]s(Y_n)« ^8HQ, teaH£W» d^Sf^Xf 6*fc fll^SHSJ EJS^M HICH6f 

91 HICHAM tfSj^og #^6F^ SSShOI ^££J;=r 31 ^S2? 81 te Ulflttg £> h 

saxii onsa±». 
a^s- 27 

HI 26 SOU SICHA-i, ^91 fe£l£6J¥2f ^S^OilAH £j^E^ S^Sfe Y-Oi EBIi^d l(Y_n) ^ Y-OiE 
Sil^bh<i!s(YB_n)Oil &§8*fe dlMEFej SI bl Mbh^2J Oil 2I^S¥E1 MOiE^r Oil 01 BH £E.\DU £1^ 5! 
m ^§2§ Shfe bl^/n l»?Sai DilSdl^XK 

a?» 28 

Hi 4 SOil , £J\ $}±<£E. §y gJ/»§? HICH^~ ^ah^j m~ ^OidlOl^ §J 8F¥ 

*JOiBilO|¥£f, 

#31 ^Oi5ilOI¥2l 6h¥ ^OiaiOI^S 2I6fb blM£*&! g. blMfcttSlffljlK 

401 b| e^oi gy blMbF^ojoj fguQji ^££]CH £J\ Ah« flioigioiv ol*? ^CH 3101^2] Gil 

OIEHM £U£Joh:?l ^i eh fij^gSHa. 

#31 #¥ ^Oi£ilOI¥2J blMdfo] * bl^d^oi^ a^i /dl^owng Aj^5jog 2^ AI513I ?|§* n\ 1, 
HI 2 ^?ia^^2f, 

Af^| ^ Oiai0IV£| blMd^oj ^| bl^bF^ojif ^Ol ajaohhi Aj^^ <£^M3\D\ Hi 3, 

HI 4 ^a^A>2h 

A^^j /di^oHnoj oi^« & s £j«oj QioiEi^ei S! CHOIEib^^ojOil 6j^i^E^ £^AI3i£r HI 5. HI 6 

a?» 29 

HI 28 SOii 2^CH AH , HI 1, HI 2. HI 3. HI 4. HI 5, 3£IH HI 6 ^^iS^Xh^ M£H^0l£ >j|0l^ 

Efe oH£^(NM0S)MgHXI^Eig CHEohU^ 3*m ^S^^ 8^ bl^^AH ^°^XHI OilSEI^ 

XL 

a?» 30 

HI 28 m0{\ £[OUH, ^^l HI 1. HI 2 ^^iS^X^ ^^j ^ HlOidl ^^¥°i HI 1 81 tH El ( INV1 )9\ 
m^timBSJl) SI HI 2 ojtHEi(INV2)°l d 1 (BSB_T)0il 2J 6H S^OI HICH£J^. ^Ol HI 3, HI 4 ^ 
flS±»fc ^51 HlOJ&lfi tt«¥2l HI 3 S!tHH(INV3)2| g^6Jl(BS_B) SU HI 4 8] tH Ei ( I N V4 ) £J 

^^<!iil(BSB_B)0il 2J6H g^OI HICHSIH, HI 5, HI 6 ^?ia^X^ HiOi¥0ilAH 

E^ ^^3^ Y-0iEai^^KY_n) ^ Y-CH E 211 ^ b^ 6J ^ (YB^n)Oil 2J6H g^lOI HIOi£J^ ^S2g 
bl^i^g a^SHI DIIEEI^XL 

a 1 ?^ 31 

HlOi^^ ei^h£l^ HIOi^l(C4N)M °>M^I ?i«f HI 1 0Hdl£Js(C4) , f-Qfg g 0I3£*0IXH¥ 21 
01I0IM<M1(C3_C)M 2imD\ HI 2 0ildl6Jl(C3), ^^^^ ei Oil 01 S & a ( SAN.C . SAP.C ) * 2imi\ 9\ 

eh HI 3 Oilbl Aj KSAN.SAP) . HI 1. HI 2 ±M^1 ?-1E^2]0il <^J1M 2}^J\ HI 4 

oiibi6JKsi.s2)M m^-rn hich^i ^^oii °[chah , 

a £!0ilOIM£Ji:>> ^^219 *. A^| xii ! 0j|b|Ai^^ S^^EH. ^9| XII 2 01101611^ ShOI^EH . 
HI 3 OllblAji^ blSSsf^EH. ZIEIH HI 4 Olltilt!a^ S^^EHS ^Xl o\H °JL±= HI 1 =?Z}&. 

£D\ HI 4 Oil bl a] s2?i E^ o^OI^EH. ^^1 HI 1, HI 2 0ilbl6Js^ S^^EH, £J\ HI 3 01lbl6Jlfe ^ 
0\ HI 4 Ollbl^a^F 8^1 ^ EH « ^XI8^ &gm&E)\Jl £J fc HI 2 ^^1 HI 4 Olldl^S^f 

2|2| ^^^EH2I SfOI^EH. HI 1 Ollbldl^ SFOI^EH. 6f3| HI 2. HI 3 OilbldS^ «5| HI 2 ? 
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2*21 &ehs xii 3 hi 4 oiidiAj^pf 2*2* sioi&ehs* s^eh. &pi hi 1. hi 2. 

HI 3 OiltJI*]^ £PI XII 3 ^^21 ^EHM SHof^ HI 4 ^jtt. £ £KH Y-CH^ai^PF £sf8tPI Oia 
&D\ XII 4 Oj|d|AjsPf 2^ S*4tEH. £JPI HI 1. HI 2. HI 3 WlUlfcjftte &PI HI 4 =?Z}2| gEHfi 
8XI8*fe HI 5 ?^2S Ol^Oj*] HI 1 BPII; 

5 Y-CH2eil^P|> £s*8fOi Y-ATD£]£^ 8*0|&>EHS @ », ^ Y-CHHai^m Ssfo^l 01 

asm &3i hi 1. 2. 3. 4 oiidius^ ^pi hi 5 &ehm sxim^ hi 2 eaish 

&PI ¥ «j ^ S Y-Oi2£il^ £318101 Y-ATQAJ^Pf SIOI^EHS 3 m. £J\ HI 2 BP1I2I ^EHS & 2 
2^ □ 0I& e>S*8*te HI 3 SgmOl 0l¥OiXI^ ^S2? 8Jfc bl£i^£ SSafll 0il2£l 

s?» 32 

HI 31 &0II 2»0UH. £*&EHS &' &i Oil 01 Sdi S^l^ 8WI&EHS blg£s}£JS. £JPI HI 1 0lltil6!£ 

fe £*#EH. HI 2 0Hd|Ajs^ otOI&EH. HI 3 0lltJI6JS^ dl»SS*&EHP> Sfe >*m 8f^ bl 

fltfS 95? a Ml 0H2£I±». 

33 

aw^s e»PF£i^ xiioi<M^(G4N)s simpi hi 1 oiiuit!fi(C4). i-qs 9i omaoixiv a 

0il0IM<i!^(C3_C)M ?l§l HI 2 Oil bl aj a(C3) . ^l^^H g! Oil 01 16! s ( SAN_C . SAP _C )M ^1^1 ^ 

6 HI 3 Oil bl (SAN. SAP), XII 1. HI 2 6§bi «E£fejOII 6JsM QISPI HI 4 
0lldlUa(S1.S2)B B^8tb gsg HICH6JS i^Oil £1CHAH , 

S £]0IIOIMAJsPh 6g§*9 ^, &OI ! 0j|b|Ai^^ £^EH. HI 2 0llb|Aj^ 810I&EH. £> h PI 

HI 3 0Hdl£"sfe UIBgStgEH. ZLE.\H HI 4 OildlAj^ £^ ^^EJiM ^XIoHI HI 1^^HI. ^ 

PI HI 4 0lldl£]2P|- 2¥ 8J0I&EH. &PI HI 1, HI 2 OlldlfciSfe S^&EH. &PI HI 3 01lbl6Jm^ £JPI 
HI 4 OUblAj^^f ShOI&EHB ^XI6^ goh g^s}^^ a ^ XHl 2 ^^31. ^Pl HI 4 OJIb|AJsPf 2|2| 
S^&EH& StOI&EH. £> h PI HI 1 Olldl^jSfe 8>0I«EH. «3I HI 2. HI 3 0j|bl6lsfe HI 2 ?^2| 

gEHB ^XI6^ HI 3 ?2}a, &P| HI 4 0j|b|Aj^^F o*OI£»>EH£F S*#EH. HI 1, HI 2. HI 3 

Oil bl <M Sfe £JP| HI 3 ^2i£| gEHB ^Xl 5^ HI 4 5^ SjflH X,Z-CHEai^^F ^IfSFOI X . Z-ATD 

ejOI^EHS S ^, £>0| HI 4 Olldl AjS^h 2^ S¥^EH. 6JPI HI 1. HI 2. HI 3 01lbl6J^^ ^ 
PI HI 4 gEHB ^Xl 6^ HI 5 ^P5i2^ 01^012 HI 1 B3||; 

5! "jJWI^ X,Z-01Hai^Pf ^^8h01 X.Z-ATDdSPF ShOI&EH^ 9 ^. ^ X . Z-CH H Bil ^^1- ^sl6f^l 

OIHWn ^ h PI HI 1 B3II2I 2f§e 4-tS6^ HI 2 B»a. 

¥ X.Z-0\^$\±D\ &2}8l(X X , Z-ATD AJ SFOI^EH^ a ^, &}| HI 2 B^IB S ffl SEfe □ 

01^ ^^^86^ HI 3 Eh^lS S&8K>i Ol^OiX!^ £g iS2S bl^i^^ HI Diieai^ 

XK 

a 1 ?^ 34 

HI 33 E^Oil SiOIAH, 2,3.4 &^| 7.8,9^^011 ^^| ^1 4 0j|bl6J^Pf S^Sf^EHSe »£l 

^ £im(P2)Dl m0I^EH2l 51 "S2^ 6^ bl^^^ ^^SHI OllSdl^Xf. 

S^PS 35 

^4oh£i biM^ojg^ ^oi ^ bi^ojoj ^^oii m^j\\9i m^m&zim. m\ biM^ojoii 3 

%mt= ^^2^ ^4^^H°l HI 1, HI 2 ±M^1 ^IE£foiM3f, feOI ^ blM^ois^ jnxFsF^ ^ 

PI HI 1 ±m5! ?-J2£foi3l XII 2 ?-IE£>2J Ah 01 CHI §^£J ^^J\\9] CHI S ai 0l¥0i& bl^^ 

g asaai oiisai^xFOii 1^ hich^js w^oii ^chah. 

Se!0HOIM6J^Ph S^lfaCH ^ EH Oil AH £f0IM22H| Y-OiHBII^o} 2^ X ,Z-CH E8I ^B0| S 

Sf6h^ A| g Oil AH Y-ATDAJsL 2^ X . Z-ATD AJ ^ PI- 6f0l&EH^ ^0132 HI 1 ^M5d « H^°J (SWL1 ) CHI 2J 
P^£J^ aj^2[ HI 2 ±M5! ?-]2^ej(SWL2)0ll °JP^£J^ aj^PF go^^ 6F0I^EH2J 2^ 

8^1^ EH 2f ^^EH£j ^PZIOIIAH 0il2£| ^0j| ^ 1M. 3dlH g 1. HI 2 9IE^ojO|| oi 

pfsi^r d^p^ 2^ moioi ^zichi ah oii2£i ^chi s^i oe £foiM6^ ^oiMe^M ^tysm. ai22 

22J S^, ^Pl ahOlM oioilOIMAJ^M ami ^ Eli ^ ajOlohOI Y-Oi2Eil^2! 2^ X,Z-Oi 2 Bit ^sl 
Oil 2J6H Y-ATDAJ^ 2^ X , Z-ATD aj gfOI^EHPh £JCH2 HI 1 ±M51 ?-] Edfoj (SWL1 )B HI 2 
?-J2df2i(SWL2)0l bl^^sl ^EliM Pll^ ^XI8F2^ 8^01 Y-CH2Bil^ 2^ X ,Z-CH 2 £il ^ PF Esfo^ A| 
SOil AH ^i^^^CHI SHXISI QIOIEIg Ql Oi Ei W ^ Oil 2^A|P|^ d|2g^S 4*S6>i= 51 ^§25 8^ 

S^P» 36 

BB XjlOi^S eiPh£l^ HI 1 HICHAjm(C4N). i-QS ^ Ol^dfOIXH¥ oj Oil 01 M A| PI ^ HI 2 
HIOi6Js(C3_C). ^l^oMn oi Oil 01 MAI PI HI 3 XIICH £1 ^(SAN.C.SAP C) , ?-12^2J ^^^^ oi^j. 

3b HI 4 HIO|AJs(PS1.PS2)M S^o^ XHOItifi tttilOlt ^CHAH. 

^01^ ojOilOIMAjmPh ^^^EHej dfOI^220ilAH S 2i OilOl M AJ sPf s » Y-Oi2eil± 

Ph ^s}8iP| OiaJHXI HI 1. HI 2 9IEdfeJSI s (SWL 1 .SWL2)PF 2^ S^^EIi, HI 1 HI Oi ai ^ 

^ ^^^EH. HI 2 HlOi ajs^ o^OI^EH. HI 3 HI Oi ai ^ ^ blS^tl^EHM ^X|8^ HI 1 ^Pl 
HI 1. HI 2 ±M5l ?^2£fe!S| Aj^^f 2^ ohOI^EH. ^P| HI 1 HIOIAJs^ ShOI^EH. ^Pl HI 2 HlOi 
ttsL*= S^^EH. ^Pl HI 3 HIOiAi^^ m } XHl 3 ^M^l ?-l2^ojS| d^PI SFOI^EHg ^XI8f 

= S^a^EHPF£lfe HI 2 ^ZiUK ^Pl HI 1. HI 2 ±m%! ^IE£foj2l ^sPf ^ ^ ^ EH 21 

»0I»EH. ^P| HI 1. HI 2. HI 3 HICHAis^ ^Pl HI 2 -=P2>S| gEHS 8XI8Jfc HI 3 ?2}j». ^P| HI 
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i.h 2 ±m$i siEaasi cim.i\ 2»zt 6k>i«eh» s^&eh, hi i.hi 2. hi 3 si 01 a ft t «?i hi 
3? a 21 gaia sxian= Hi 4 ?zm, sf^i hi i.a 2 wEafaja e¥ s^^eh. »3i 

HI 1 .XII 2. HI 3 HICH^S^ HI 5 ?B2I 5?Xlo*fe HI 5 0l¥CH*l HI 1 B2I2J. 

&3I » Y-OiEai^ ££16101 Y-ATD^Jft^ 8K>I#EH£ 9 ^. HI 1. HI 2 ^M^ 1 ?-IE£l°'S| 

^t^l 5101 g EH 2} £^4JEH« SXIStte HI 6^^3I. 2^ S\Q\&B\D\ ilb HI 7 ?a3. 2|2| g 

*4JEH» 8K}|#EH3f£lfe HI 8 =?Z}3\ , *p 2KH^ Y-Oi 231 ^l- &s}6\D\ 2!S3HI MQ S^EHUI S 
fe HI 9 9^J2§ 01^01*] HI 2 eai». 

6PI ¥ \-0\^%\±Dt £sloh01 Y-ATD£J2^ 8K)I&EHS 9 £01 HI 2 B3IB B H SEte □ 

01 & S^SKM B*5*8*fc HI 3 SBSKH Ol^OiXI^ ^§2g S*fe dl«BS if^Sfll CHI S 

37 

HI 36 SOII °[OIAH, £J3| HI 2 B 311 Oil A). HI 1. HI 2. HI 3 HlWdSfc £J3I HI 5 ?B2I &EHS 

SXISJfc ^S2S 8hfe dl«&a 3SSXII 0il2£l±». 

38 

UB HICH¥£ B^Ste HI 1 HIOI&!ft(C4N). 1-DS » 0lii^0IXH¥ B Oil 01 MAI d\ fe HI 2 
HIO^s(C3_C), tfj^gUH B0IIOIMA|3|^ HI 3 HI CH 6J ^(SAN_C.SAP_C) , ^MS! ?-J2af2J ?g^g ei 
EJ^ HI 4 HI0I6JS(PS1.PS2)§ g^SF^ £^ HI0i6iS til Oil <ZLO\M , 

^oim ejoiioiM£jm:n si-oi&ehb £1222011 ah si bouoim^^ ^ s ^kh^ y-chesi^^ 

£Sf6PI OlSflHI HI 1. HI 2 ^M^l $IE£hB2l ^JsfSWLI ,SWL2)^f 2¥ S^&EH. HI 1 HIOI£]s^ 
£*#EH. HI 2 SlOI&lfifc SK)I^EH. HI 3 HIOI£Jftfe til&gs^EHB SXISfe HI 1 HI 

1. HI 2 $\ElZ\212\ tlsiDl 2^ SKH&EH. HI 1. HI 2 HI 01 6! ft te S^ajeH. HI 3 HI 
Oi6Jftei HI 1. HI 3 ?-l2£JB2J 6Jft^ ohOI^EHB SXIotfeSBOil ftSSf&EH^SJ^ HI 2 

&2I HI 1, HI 2 ?-J2dFBHJ £1§.D\ ^ ^^EH£f oh 0 1 £JEH , HI 1 HIOI£!ftfc 

8J0lfefEH. £J\ HI 2, HI 3 HICH^S^ &D\ HI 2 ?B2| ^EHS 5?XIShfe HI 3 ?Bj». HI 1 . HI 2 

^M^i ?-J2£FB2J HS.D\ ^ 8hO|^EH2f S^&EH , HI 1.HI 2. HI 3 HICH^s^ &D\ HI 3?^HI 

tfEHB ^HSffe- HI 4 ?aa, ^Ol HI I.HI 2 ^S^! ?-JE£fei°i £im.D\ 2^ ^^^EH. 6T3I HI 1 . HI 

2, HI 3 HIO^JL^ 6T3I HI 5 ?afi| ^EH> ^II 6^ HI 5 7Z!2^ Ol^OiS HI 1 BM». 

^Ol *| SjjRH^ Y-CHSair^^h ^^6F01 Y-ATD^is^F SFOI^EH^ <B m , ^ Y-CHEBil^^F ^^I6f- 

^1 SWXI ^>0| HI 1, HI 2 ^M^! ?-l2dfoja Ai^^f a^j M | 5 ?2} o| A^g °X|6^, ^>0| HI 1. 
HI 2, HI 3 JJIOIfc!S£ ^31 HI 5 ?^2| ^EHB ^Ximfe HI 2 B» ; 

&OI ¥ SjWi Y-CH2eil^Ph ^UShOI Y-ATD<M^9F ShOI^EHS @ ^, ^Ol HI 2 B3IM S ^ 3 
01^ «^ofe HI 3 BD\\m S^ofOj 0I¥CHXI^ 5!^ Ol^j^^ ^^Sx^l Oil 2 £1^ XL 

39 

HI 38 »0II ^ICHAH, ^^1 ^^^EHB S B! OilOIM^J ^\ SJOI^EHS tilW^lf£J^ . fe^l HI 1 H!CH£Js 
S¥^EH, HI 2 HlOj^m^ SfOI^EH, ^^l HI 3 HICH6J blS^sf^EH^f £lb ^S2^ oh 

^ umtt^ asaai uiiaa^». 

40 

HI 38 S0II ^CHAH, &^| HI 1 B5llt SJ^I HI 2, HI 3, HI 4 ^2} Oil AH &OI HI 1. HI 2 ^M^! ?-J2£f 
eiOl e^Sf^EHSS ^ v £l^ <^^(P2)^F SFOI^EHM ^XI6h^ 5i ^§2^ 6^ U|*|»3 grSSXIl Oil 
2dl^XL 

S?» 41 

US »IO|^S 2J^F£J^ HI 1 «IO)6ls(C4N), S-OB SI Oia^OIXH^ ojOIIOI MAI^Ife HI 2 
HICH<MS(C3_C), ^il^^H ej OilOl S A| 3| ^ HI 3 HICH6Js(SAN_C,SAP_C) t ^M^i ?-J2^ei ^^^^ oj^^ 
£li= HI 4 Hiai6js(PS1,PS2)M ^^o^ ^ HICH6Js ^^011 °[CH AH , 

£1" 0 1 — eiOilOIM^Js^F S^^EHei dFOIM220||AH g ojOIIOIM^sPF t^^S ^ HI 1. HI 2 ^M^! ?-J 
2df2i£J <Us(SWL1.SWL2):H 2^ ^^^EH, HI 1 HICH6Js^ S¥^EH . HI 2 HICH6J^^ 6F0I^EH. HI 
3 HICH^JS^ dlggs^EHM ^Xloh^ HI 1 =?Z}31, £J\ HI 1. HI 2 ?-l2^2J2| 2^ 

8Wiaa. ^^1 HI 1 HlOl^i^fe oFOI^EH. £>0| HI 2 HICH^s^ S^^EH. ^^I HI 3 HlO^^Sb ^Ol 
HI 1. HI 3 ±m^l ?«J 2 B.F Bj HI ^^^f ShOI^EHB SXIStfe SB Oil »«a«EH^EIfe HI 2 fef^l 
HI 1, HI 2 ?-IE£*oj£l aj^^^ pv^ goA fEJ|2} 8J0I«EH. 4tl\ HI 1 , HI 2. HI 3 HICH^^r 

HI 2 ^2} SI ^EHB ^Xl HI 3 ?aa, ^9| HI 1 , HI 2 ^M^l ?-IE^B°| aj^^^ 8h0l^fEH£f 
^^^EH. &D\ HI 1.HI 2. HI 3 HIOI6ls^ HI 3 ^EHB ^Xl 6^ HI 4 ?Z}3f, &OI HI 1. 

HI 2 ^M5! 9IE^e!2| aj^^^ e = S¥&EH:>> 312 5! ^JW^ X.Z-Oi 231^ ^§f8PI 01 2 XI ^ 
31 HI 1.HI 2, HI 3 HlOida^ &D\ HI 5 =?&2l ^EHB SXIo^ HI 5 ^212^ 0I^CH5J HI 1 B2I2L 

&OI *! SjWi^ X.Z-W2ai^3f ^s}6f01 X.2-ATD<ii^^F ShOI^EH^S m. ^ VM£ X,Z-0\BB\\±D[ S 
SI8PI 01 2 xi ^31 HI 1 BSI2I §i'5! 2fge ^IS6^ HI 2 B3I2K 

^^l ¥ ^Wl^ X.Z-CHESI^^I- ^af 6F01 X.Z-ATD£}^D\ 6^01^ EH M S ^. ^Ol HI 2 B5IIS & & 2 
^ 3 01^ ^a^gs^ xil 3 BH\m £§mOi OI^CHXI^ *m ^S2£ 6^ dl^i^ ^^axil 0112 
ai^XL 
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§^?S 42 



HI 41 SOII 210UH. 2.3.4^2*21- £D\ 7. 8. 9^011 AH HI 1. HI 2 ±M5l ?IE£ie!OI BgStg 



SB HlOi^S a^Bfe HI 1 HI0)£J£(C4N). M-OB ^ OIBaOIH*? S! Oil Ol B Al 31 HI 2 
HICHd^(C3_C). fl!±HH °J0il0IMA|5Mrr HI 3 HI 0\ £J s ( SAN_C . SAP_C ) . ^M5d 91E^°J oj^F 
3^ HI 4 HIOI£Js(PS1.PS2)§ S^S^ HI 1^011 910\M, 

eiOlM ojojjoiM^s^F 6hOI^EH2J ElESEOil AH £ ojOIIOIM6IS^ g£9 ^ HI 1. HI 2 ^M^l ?-IE 
E}o\o\ ^!S(SWL1.SWL2)^ 2^ S*#EH. HI 1 HICH^js^ £^6fEH. HI 2 HlOidlb mOI&EH. HI 3 
*ll 0)6! fife blSSS^EHB 8XI8>fe HI 1 ^ZlHf . ^3>l HI 1. HI 2 SIE£fS!2J o<= g> 

OI&EH. 4J3I HI 1. HI 2 HIOJ£m{=: S^&EH. &D\ HI 3 HI0i£!afe mj\ i]\ 1, xil 3 ^M^ ¥lEBf°J 
S| Ajt^f 8hO|gEHB 8X|8lfcSe.K)ll Sgsf^EH^SI^ HI 2 ^ZlHh £>0| HI 1, HI 2 ^15! ?-IE^°! 
SI ^l^f M ^ c» EH 2f ohOI^EH . £0| HI 1 HIOi£Js£r mOI&EH. HI 2. HI 3 HIOI£!Sfe & 

:>i hi 2 gEH> sxis^ hi 3 ?aa, ^ji hi i. hi 2 ±m%. ?-ie^ojsj s^h 2121 8foi& 

EH 21- £^#EH. £tD\ HI 1.HI 2, HI 3 HICH^S^ HI 3 ?&2| &EHS SXimfe HI 4 ?aa. &3I 

HI 1. HI 2 ?-IEdf°JS] 6!^:?* 2^ S^^EHOIH £ 2flH£ X,Z-Oi E 2il gsfS^I 012^11 

&J\ HI 1.HI 2. HI 3 fl|0|£!£te &D\ HI 5 ?2}2\ gEHB ^ XI 8^ HI 5 ?^2S OI^CH^I HI 1 &H\ 
3. 

£}D\ 2flH£ X.Z-OiEfll^l- Ssf8hOI X.Z-ATD6is^f 8tOI£TEHS m, ¥ £flH£ X.Z-CH Efill^m ^Sf 

6PI 0I27HXI &3I HI 1 B3I3 SUS! 3}§§ ^«8>te HI 2 

&3I ¥ 2KH^ X.Z-CH^eilr^^h £5fo>01 X.Z-ATO^S^h 8hOI^EHS @ ^. £>0| HI 2 B3IIB & & SE 



HI 43 SOII 21CHAH. £>OI £^&EH£J 9 2J0IIOIB£!£^ 8WI#EH£ bl&^sfa^ , HI 1. HI 2 HI 

CH^s^ £^«EH. HI 3 HlOi^S^r HIBgSf^EH^ Sfc ^S2g 6fi=r bl^i^ a«a»l 

oiisa^n. 
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